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W.. you consult with the Raymond organization, you will find its suggestions completely 
: unbiased. Raymond is interested primarily in learning what you wish to do; what the problems are; 


and how to solve them most speedily and economically. The means and methods of solution are sub- 


jects on which it is entirely without prejudice. @ For Raymond activities include every recognized 
type of subsurface support, so that its recommendations are based solely on the facts in the case. 
During the past 44 years, Raymond has been accumulating a huge backlog of worldwide experi- ie 


ence on every recognized type of pile foundation—concrete, composite, precast, steel, pipe and 


wood. Also caissons, construction involving shore protection, ship building facilities, harbor 


and river improvements and borings for soil investigation. This experience is at your service. 


RAYMOND 


CONCRETE PILE COMPANY 


Branch Offices in Principal Cities 
140 CEDAR STREET+ NEW YORK, N. Y. 
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Meet Increased Demand With Pressure Storage 


Engineering offices now-a-days 
are beehives of activity, designing 
and building plant facilities for in- 
creased production. Interest is 
centered largely on huge new proj- 
ects, planned and built in record 
time. Less dramatic, but equally 
important, are the many expansion 
programs in all types of businesses. 


The Peoples Water & Gas Com- 
pany’s peak demand for gas has 


CHICAGO BRIDGE & IRON COMPANY 


Chicago. . 2199 McCormick Bidg. 
Detroit 1541 LaFayette Bidg. 
Cleveland 2263 Builders Exchange Bidg. 
New York 3395—165 Broadway Bidg. 


Plants in BIRMINGHAM, CHICAGO and GREENVILLE, PENNA. In Canada—HORTON STEEL WORKS, LIMIT 


more than doubled in the past four 
years. The company installed the 
Hortonsphere illustrated above at 
its North Miami Beach, Fla., plant 
to help meet this increase. It pro- 
vides 500,000 cu. ft. of additional 


‘ storage capacity at 60 lbs. per sq. 


in. pressure. 


Hortonspheres are built in stand- 
ard sizes of from 20 to 65 ft. diameter 
for gas and from 1,000 to 20,000 


Boston.. ... 1545 Consolidated Gas Bidg. 
Philadelphia.... 1652-1700 Walnut Street 
Dallas 1485 Praetorian Bidg. 
Houston ... 5621 Clinton Drive 


bbls. capacity for liquids for pres 
sures of from 20 to 100 lbs. per sq 
in. or even higher in the smaller 
sizes. For storing liquids under pre» 
sures of from 2'/; to 35 |bs. per 4. 
in., we build Hortonspheroids 
capacities of 2,500 to 120,000 bb 


We also build elevated water tanks, 
bottom steel tanks, cylindrical press" 
vessels, steel pipe 30-in. in diameter om 
larger, and steel plate work of all kin 


1647 Hunt Bide 


Birmingham... 15% N. 50th 
San Francisco. ... 1084 Rialto Bide 
Los Angeles...... 1456 Wm. Fos 
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Among Our Writers 


Tulane U., B.E., '21, LL.B., °28, 


LEY 
Harvard U., M.B.A., '37) has prac- 
ticed enmmeering, primarily in the field of con- 
struction, for 15 years and is a member of the 
Louisiana and West Virginia bars. For 4 years 


ught economics and business ad ministra- 


be has t 4 

tion at West Virgimia Uv. 
pau E. TIGNOR (Johns Hopkins U., B.E., 
“‘has been connected with the Glenn L. Martin 
» for the past 12 years as building and 


{ engineer and airport manager. Prior to 
that he was in general construction work. He 
" tenant Commander C.E.C. Bureau of 


Lie 
Yards und Docks, U.S.N.R 
SuetTON Krrey (Sheffield Scientific Sch., 


ph.B., 96; C.E., '98) has been in charge of the 

of engineering drawing and specification 
writing at Yale since 1915. His earlier work was 
in general engineering practice at Port Chester 
followed by teaching at Yale and Gettysburg 
College. He is the author of several books on 
drawing and co-author of The Early Years of 
Modern Civil Engineering 
vexrott. A. Towne is chief of the Recreation and 
Public Grounds Division, Department of 
Regional Studies, TVA. He is responsible for 
the design of all employee housing and related 
¢ractures required by TVA, including planning 
und development of recreation areas on lakefront 
properties. Mr. Towne went to the TVA in 1933 
ss a landscape architect, a subject in which he 
majored and which he later taught at Massa- 
chusetts State College 

rosert H. Burrace (Harvard U., A.B., ‘13; 

ME 16) served on the Mexican Border and 
with the First Army in France, and was an in- 
structor at the Army Engineer School As a 
ieutenant with the 27th Engineers in the A.E.F., 
he participated in extensive bridging operations. 
Normally an engineer with the Public Roads 
\dministration he has been active in the Reserve 
Corps and is now a Major on duty in the Office of 
the Chief of Engineers, 
W. Moreranp (U. S. Military Academy, B.S., 
» RPI, C.EB., "22) has spent 20 years in 
Army work, first as instructor in military engi- 
neering at Virginia Military Inmst., later as in- 
structor of mathematics at U.S.M.A. In addi- 
tion he has had charge of road and bridge con- 
struction, swamp reclamation, and dredging in 
Puerto Rico. Major Moreland is now U.S 
District Engineer, Corps of Engineers, St. Paul, 
Minna, 

Lowry (State College of Wash., B.S., °13; 
M. in CE 17) has been with the Bureau of 
Reclamation since 1914. Assignments have in- 
cluded Yakima Project, McKay Dam in Oregon, 
Gibson Dam in Montana, and Lake Cle Elum 
Dam in Washington. On Boulder Dam, he was 
field engineer, 1930-1934, and construction engi- 
aeer and director of power, 1935-1938. Since 
1938 he has been construction engineer on Shasta 
Dam 
corce BE. Sotnar, Jr. (Stanford U., A.B., '36; 
C.E., 38) has been stress analysist, structural 
lesigner. and is now project engineer for the 
Pacific Railway Equipment Co. of Los Angeles. 
His earlier experience was along general engineer- 
ng lines with the cities of Palo Alto and Fresno, 
Calif, 

Russe. G. Horneercer (Case School, B.S. in 
E.E.) has had 4 years with the Bur. of Reclama- 
tion, 4 years on industrial electrical systems, and 
} years with a consulting sanitary engineer on 
electrical and mechanical equipment for water 
supply and sewage treatment plants. Since 
1934 he has been with the U.S. Indian Service 
on power and pumping plants. 

R. H. Van Deman (Harvard U., A.B., ’88; Miam 
Medical College, M.D., '93) is also a graduate of 
the U.S. Infantry and Cavalry School and of the 
Army War College. He was appointed Second 

Jeutenant in the U.S. Army in 1891. During 

the World War he served as Chief of the Army 

Intelligence Service, and in 1929 he retired with 


teaching 


’ pres the rank of Major General. General Van Deman 

has served as a member of the San Diego Harbor 
yer SU -ommission since 1931 and as a director of the 
maller san Diego Chamber of Commerce 


K. B. Woops (Obiio State U., B.C.E., '32; C.E., 


r pres- 7) has been instructor in civil engineering at 
yer SQ. ew State University and assistant professor of 
Ngiway engineering at Purdue. He also spent 
ids iD © years as assistant engineer in the Bureau of 
, bbls ony Ohio Dept. of Highways, in charge of the 

ols laboratory and, since 1939, he has been 

‘ssistant director of the Joint Highway Research 
be fa Project at Purdue 
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| THE SITUATION 
| AT A GLANCE 


By spending $200,000,000 
we have already jumped 
production to here 


D E F E N § E, ONLY TWO OR THREE YEARS AGO, peace-time consumption was 


down around the level of that horizontal blue line. 


4 N D Y 0 U NOTWITHSTANDING, even before the tragedy of Dunkerque started 
Americans thinking in terms of scores of thousands of planes, Alcoa went 
“all out’’ with a program which will mean the expenditure of nearly ing. 
$200,000 ,000 of its own capital, so as to be ready for unprecedented demand rem 


THAT IS EXACTLY WHY defense is getting NOW every month, millions 
of pounds more aluminum than was officially anticipated would b socig 
necessary. We produced 50,000,000 pounds last month against an average trine 
of 14,000,000 during the peace-time years 1930-8. 

man 
ALTHOUGH WE ARE GOING AHEAD with further expansion because estah 
of an unforeseen need for aluminum, we are a bit proud that through age 
our efforts to date, present defense needs are being met in full. wiles 


THE SECOND GUESS, like hindsight, is always more intelligent, ev rule | 


when its figures are almost astronomical. 


BUT IT WAS THE COURAGE to spend our own money, before there ¥* he wo 
time for a second guess, that is delivering the aluminum for defense today BO an 

preyuc 

proble 


| ALUMINUM COMPANY OF AMERICA broug 
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| Somewhere up here 
the projected peak of 
future defense needs 
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Economic Balance and the Engineer 


By H. B. Coo.ey, Assoc. M. Am. Soc. C.E. 


AssISTANT Proressor, ECONOMICS AND Business ADMINISTRATION, 
West VirciniA University, Morcantown, W.Va. 


HE engineer's training, his whole processof thinking, 

is primarily that of determining the proper balance 

between various conflicting forces. Analysis of 
stresses in a building or a truss; design of a container to 
resist internal pressure, such as a water tank or pipe for 
the transporation of liquids and gases; use of com- 
pressed air in subaqueous work; erection of a large 
bridge; and innumerable other instances, illustrate the 
process by which the engineer plays forces one against 
another. He thus contrives to maintain an equilibrium— 
to obtain a balance. 

Applying the Engineer’s Method.~In other fields, how- 
ever, a balance between conflicting forces is just as essen- 
tial as in the field of civil engineering—indeed perhaps 
more so. They are fields covered by other professions al- 
though the engineer is vitally interested in many parts of 
both as an engineer and as a citizen. They are 
fields in which the engineer's process of analytical think- 
ing, if coupled with some factual knowledge, will go far in 
remedying the defects in our present economic structure. 

There are those who advocate that the engineer should 
take charge of all social functions. Because he is a good 
administrator, they argue, he would be able to solve our 
social and economic ills. To subscribe to any such doc- 
‘rine would be, in the writer’s opinion, a mistake. He 
does feel, however, that the engineer, through his train- 
ing, is admirably qualified to undertake the study of 
many of today’s economic problems and to attempt to 
establish the balance that is so badly needed in various 
parts of our economic machinery. But in order to do this 
ie must acquire a knowledge of the facts, so far as they 
may be determined, surrounding the field to be studied. 
Engineering Judgment in Other Fields.~As a general 
© he forms his opinion on social and economic ques- 
‘ions on the basis of insufficient information and jumps to 
conclusions that he would be unable to sustain if called 
= to defy nd against attack. This is a process which 
- Would not think of using in connection with the design 

' all engineering project. He is swayed by political 
Prejudices or financial concerns and is unable to view the 
Problem as one of conflicting forces to be studied and 
Orought into balance. 


them 


rul 


Many of our economic and social problems are so 
closely related to the work of the engineer that he can no 
longer afford to ignore them. Certain questions of 
government employment and regulation, labor legisla- 
tion, and taxation so vitally concern the engineer that he 
must analyze them or else he must yield to others his 
present commanding position as the deciding voice. It 
is to matters of an even more fundamental nature, how- 
ever, rather than to such specific applications that the 
engineer, as a professional man with certain specialized 
training, must devote his attention. The collection and 
compilation of facts in many of these fields are the work 
of specialists, such as the statistician and the economist; 
but the conclusions to be drawn from these figures, and 
the remedial steps to be taken, may well call for the 
judgment and balance of the engineer—a judgment and 
balance, it is true, that are also possessed by members of 
other professions. 

For example, facts and figures are collected showing the 
conflict between the various transportation facilities of 
the country—the water carrier, the railroad, the highway 
carrier, and the airplane. -In what way, if at all, may 
balance be maintained between these agencies so as to 
protect the best interests of the general public and of the 
carriers themselves, both in the immediate present and 
from a long-run point of view? 


Problems of Wealth.~It is generally recognized that 
there is an uneven distribution of wealth among the dif- 
ferent classes in America. What steps may, and should 
be, taken to establish a balance between the incomes re- 
ceived by rural and urban workers? Can anything be 
done to build up increased purchasing power in the 
Southern states among the great percentage of negro 
population without at the same time injuring the status 
of the northern industrial workers, or without creating 
serious social problems in the South, which would simply 
throw a new strain upon its economy while possibly re- 
lieving an old one? What will be the result of mechaniza- 
tion in the cotton fields through the use of the cotton 
picker? Will it hasten or retard the development of the 
South industrially—possibly at the expense of other sec- 
tions? What will be the effect upon transportation in the 
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North and East, as well as in the South, if there is a rapid 
industrial growth in the South? 

What steps should be considered and taken in prepara- 
tion for that period after the war when the nations of the 
world must return to peace-time pursuits? What steps 
should be taken to restore the balance between the na- 
tions that “have” and those that “have not’? Or 
should we admit that such steps are impossible and that 
we have truly a society in which might is right, and the 
strong may prey with impunity on the weak? 

Governmental and Industrial Unbalance.~ What should 
be done to restore a balance or establish it if it has not 
existed in the past, between the scopes of federal and 
local governments? Is there a proper field within which 
each can perform its functions to best advantage, or are 
these functions so intermingled that it is impossible to 
separate them? In the present chaotic condition must 
this confusion continue, with the resulting duplication of 
effort and waste? What, if anything, can be done to 
establish a balance in the matter of taxation so that it 
will be fair to the taxpayer and to the collecting agency 
a balance that will assure to the taxpayer real benefits in 
return for the money collected? 

Is it possible to establish a balance between the various 
conflicting interests that arise because of natural condi- 
tions and social development? If one state is to erect 
tariff walls in the form of special taxes against the prod- 
ucts of another state, or if truck carriers from one state 
are to be discriminated against within the boundaries of 
another state, we are approaching, in this country, the 
same situation which has caused much of the trouble in 
the international situation. But is it possible to ap- 
proach this question in such a way that the various in- 
terests concerned will be dealt with fairly and without 
injury to those who, through their initiative, thrift, and 
skill, have built up existing enterprises? At the same 
time is it desirable to protect the existing business? Is 
it desirable to freeze the economy so as to prevent 
further advancement? No one would wish to defend 
today the idea that the wagon and carriage business 
should have been protected about forty years ago against 
the encroachment of the automobile industry. Can, or 
should, these balances be established, or restored in cases 
where they have existed in the past and have been dis- 
turbed in our rapidly moving civilization ? 

Remedial Efforts Desired.~All these are questions 
which the engineering profession may well ponder but 
they should be considered in the light of the engineer's 
training and not from a partisan political, social, or eco- 
nomic viewpoint. Can, and will, the engineer broaden 
his vision so that he can examine the complex situations 
arising im our social and economic life, weighing all the 
factors it is possible to obtain, in the same manner that 
he would conduct the investigation and the design of a 
major structure? Just as the engineer's structures some- 
times come short of achieving the purpose for which they 
were designed, or fail to survive through physical de- 
fects, so his attempt to restore balance, or to establish a 
balance in the economic and social worlds, may meet with 
failure. Even so, increased effort and thought by the 
profession toward these objectives would be desirable. 

The engineer should devote some professional thought 
to the fundamental causes of our ills and possible remedies 


for them. He can no longer hold to himself and say tha: 
these problems are only for the economist, the lawyer 
the politician, or the accountant. They are vita! ques 
tions which affect his employment, his business, his 
functions as an engineer in society. Only to the exten; 
that he is cognizant of the difficulties involved and th, 
possible solutions, can he determine a line of conduct ty 
guide his actions and those of his employer. 

Conflicting Pressures.~Many of these problems ay 
being investigated today, and solutions for them are by. 
ing sought by various agencies throughout the countr, 
In general, however, the solutions are sought by special 
groups~—pressure groups which seek to remedy the evils 
in such a way as to benefit themselves, and they are op 
posed by other groups who at the present time have son, 
economic advantage over them. A _ few illustration: 
have been mentioned and many others will readily con, 
to mind. In many cases solutions to problems are pr 
posed, enacted into law, aad forced upon the majority 
of society for the benefit of a small group with political 
influence. The reaction of such an adjustment upon 
the economic machine is in many cases similar to th 
disaster that would result if an engineer should adjust « 
design in some one detail, without regard to the effect 
upon other parts of the structure. Such action by the 
engineer, and his disregard of the probable effects of his 
change in design or construction, might well lead to the 
collapse of the entire structure or the failure of the ma 
chine to operate. 

Opposition to Change.~ Such shifts in the economic and 
social machine without regard to the consequences on 
other parts of it, may well lead to a collapse or non-fun 
tioning of the economic and social structure as a whok 
On the other hand, history has shown many instances 
in which certain changes were opposed by the so-called 
“vested interests’’ but which were finally forced int 
being and resulted in certain achievements beneficial not 
alone to society but even to the very organizations which, 
in their blindness, had previously opposed the changes 
In many other cases the proposed changes have been 
opposed, not alone by the “‘vested interest” so called, but 
by many other clear thinking individuals. When, in spit 
of this opposition, the adoption of these measures has bee: 
forced by pressure groups, experience in some of thes 
cases has proved that the experiments were impractical 
and unsuccessful and that actual harm resulted to the ver) 
group that was to have been benefited by the changes 

A Broader Outlook.~It is impossible for the engineer 
to keep posted on all events—political, economic, soc 
and legal—and at the same time to maintain his « 
nection with his profession and keep up with its techmct 
development. It is well, however, for him to leari ® 
much as he can concerning these other fields and app’) 
such knowledge to his engineering work. In many 0! ™ 
investigations the probable effects of a proposed cours 
action may show conflicting results—one as It conce™ 
society as a whole, or a particular segment of it, and © 
other as regards his employer or client. In such an ev“ 
it can only be said that the engineer must make his wi 
decision; but it is submitted that he can max ; 
decision far more wisely if he knows all the various pe" 
that lie before him, than if he decides blindly, purely iret 
the standpoint of his own individual interest 
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Problems in Aircraft Plant Expansion 


Difficulties in Design and Erection Solved in Record Time at Martin's Baltimore Factory 


By Pauv E. Ticnor 


BUILDING AND ENGineer, THe GLENN L. Martin Company, BALTimore, Mp. 


Sacomplicated and precise mechanism the modern 
A airplane is outstanding. Similarly the plant for 
its manufacture involves untold details. But necessity 
cots even at time handicaps, as Mr. Tignor explains. 
The French Government wanted bombers jrom a plant 
which at the time was not even on paper. Within six 


N keeping with the ever-increasing demand for speed, 

expansion of aircraft manufacturing facilities has be- 

come a mild sort of warfare in an attack on time. 
No longer is it possible to be reconciled to the limitations 
{time as formerly accepted in the accomplishment of 
plant construction. New records must be made—made 
to be broken once again when the next project is con- 
ceived. The consummation of aircraft contracts is no 
longer predicated upon the availability of manufacturing 
yeas. The contract is executed regardless of existing 
facilities. Delivery of planes is guaranteed on the prem- 
sc that manufacturing space will be made available 
ior the completion of contract commitments. The die 
scast by the governing powers of air 
rait production—and the engineer re- 
sponds by taxing, to the utmost de- 
gree of human ability, the resources 
i mind, men, and material in achiev- 
ng what was once considered an im- 
possible task. 

Designing and erecting any struc- 
ture suitable for use in the production 
| heavier-than-air craft present prob- 
lems peculiar to the intrinsic require - 
ments of this rapidly developing indus- 
try. From the basic items of steel, 
mcrete, and glass must be evolved 
modern daylight structures capable of 

using the various operations con- 
‘iduting to the end product—the air- 
plane 

Une of the outstanding aircraft plant 
evelopments in the United States lies 
ist to the east of Baltimore—the 
‘enn L. MartinCompany. Two sepa- 
fate plants are but little over a mile 
‘part. When completed late in the 
\ennaen 19 tl, they will total nearly 

Such of floor space. 

Martin ‘pansion evolves from the 
Company’s remarkable 
“Hevement of 1939, when a world 
construction was 

4 system of closely coordi- 
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months plans, contracts, construction, and machinery 


Jor a two-story building with 440,000 sq /t of floor area 


were completed —and its first plane was in the air! 
This feat and other interesting details of the plant were 
described in the more incluswe paper given before the 
Structural Division at the Society's Baltimore Meeting. 


nating and scheduling the work of 34 subcontract- 
ing agencies. But the orderly nature of our entire de- 
velopment stems from one outstanding fact—every single 
unit of the plant (even the enormous buildings being 
erected under the national defense program) was provided 
for in the Master Plan of 1928. It was then that the 
company made the momentous decision to move its 
manufacturing plant from Cleveland to Baltimore. 
Manufacturing facilities originally provided in the 
Maryland plant proved to be adequate for almost a 
decade. Then Mr. Martin foresaw additional demands 
upon the company. He believed the forthcoming de- 
velopment of larger types of aircraft would result in the 
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Numbered for Identification: (1) Engineering Building with (1A) Extension; (2) ‘‘C”’ 
or French Building, Completed in 77 Days, with (2A) Extension; (3) ‘B"’ or Navy 
Building, Largest Aircraft Assembly Floor in America, with (3A) Extension; (4) ‘‘A’’ 
Building, Original Plant Built in 1929, Now Used for Shops Only; (5) ‘‘D”’ or New 
Navy Building, to Be More Than Twice as Large as ‘‘B’’ Building; (6) Private Airport 
with Hangars; (7) Access to Middle River (Leading to Chesapeake Bay) for Launching 


and Testing Flying Boats 
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evolution of an entirely different 
sort of manufacturing unit. Events 
have vindicated this judgment. 

Incorporated in this new develop- 
ment was the utilization of what is 
still considered a radical experi 
ment in plant design. In acquiring 
a single span of 303 ft 7'/, in. with a 
clear height of 43 ft 6 in. under the 
bottom chord of the truss, we feel 
that we have made at least a small 
contribution to the development of 
aircraft plant construction. Ad- 
mittedly, ours is the largest single-unit aircraft as- 
sembly floor in the United States—and the accom- 
plishment of providing such an unusual structure in keep- 
ing with the demands of progress is a source of real 
pride. 

The Navy assembly building, our Building “‘B,’’ contains 
several valuable developments. Roof trusses are built 
up of latticed members and span the full 300-ft width. 
Monitors run parallel to and encase the trusses, thus 
diminishing the total height of the building without de- 
creasing interior headroom. Heat loss through extensive 
glass areas and openings is counteracted by hot-air out- 
lets in the perimeter of the floor with return inlets down 
the center. 

One unique feature is the hangar doors. A specially 
designed telescopic canopy type was used, lifting in three 
sections in 68 seconds to provide an unobstructed open- 
ing 300 ft wide and 40 ft high. While a saving in initial 
cost of approximately $15,000 would have resulted from 
installing slide-type doors, their operation would have 
cost the equivalent of one ton of coal for each opening. 
Consideration of maintenance costs, space and heat sav- 
ing, weather-stripping, door operation, controls, support, 
and other conveniences led to the development of the 
telescopic cantilever door. These may be opened half 
or full height; they occupy no floor or apron space until 
half open; and they impose little strain upon the roof 
trusses—all essential considerations. 

The three-story engineering building is a reinforced 
concrete structure 62 ft wide by 306 ft long with a labora- 
tory wing 42 by 82 ft. Its air-conditioning system is of 
interest. This consists of two oil-fired heaters through 
which air is drawn from the outdoors, tempered, and 
supplied through a system of duct work to the various 
areas in the building. The duct work is divided into 14 
zones, four zones to each of the first, second, and third 
floors, one to the basement, and one to the laboratory 
building. Air temperatures in these various zones are con- 
trolled by mixing dampers, allowing any proportion of air 
to be forced through the heater, or by-passed around it. 


<-@ PLANT No. 1 AFTER SEVERAL STAGES OF Expansioy 

Extension of Engineering Building Under Construction, with \ 
Enlargements of “‘C’’ (French) Left, and (Navy) Cente 
Already Completed t 

In Marcu 1939, FROM THE AIR s 

Left, “‘C"’ Building Under Construction, Less Than Six Weeks ¢ 

After Ground Was Broken; Center, “B” Building, wiz, L 
Engineering Building in Front; Right, “A” Building, with tl 
Administration Building in Front \ 

él 

re 

C 

in 

th 

av 

foe 

Fe 

In 

vel 

the 

aj 

uni 

con 

ent. 

$0 € 

true 

nat 

it b 

Cooling is obtained by means of direct expansion coils are 
located at the inlet of the air-supply fans. By means o/ expe 
the mixing dampers the air volume to each zone can kx O; 
effectively controlled to prevent undercooling during th: ceed 
summer period. This system has proved very economi roof 
cal from an operating standpoint, as is inherently th Actu 
case with a direct-fired unit. Some difficulties, however build 
have been encountered because of extreme overcrowding ordes 
in certain large areas, which require a low air temperature fact | 
supply, and this in turn cools individual offices below the seven 
point of comfort. build 
Development of the military assembly building now first 
called Building ‘“‘C,”’ but originally known familiarly as th date. 
French Building, is a dramatic story. During the winter comp 
of 1939 we received an order for 115 medium bombers 1939, 
from the French Government. As our existing manula le 
turing facilities were operating at full capacity with muste 
planes on order, we were required to provide a new manu- to the 
facturing unit for the filling of this order. and ¥ 
As far as construction is concerned, the whole project gency 
started on January 23, 1939, when Mr. Martin asked me mater 
for a preliminary estimate of the cost of a building 0 made 
ft long and 340 ft wide, with clear heights of 18 and 251 that 
Thereafter nothing more was heard until February Foll 
when he again called me in and asked for a detailed est placed 
mate. I was informed that acceptance of the bomber sembh 
contract was contingent on our ability to construct 4 south 
building of 400,000-sq ft area by May 1. This seeme decisio 
an almost impossible task, but it was decided to go ahea m the 
First came the design. When Albert Kahn of Detro" 14.0 ft 
was asked by telephone if he was in position to furnist of exca 
plans quickly enough to start immediate constructs Buil 
he was much astonished, but agreed to undertake lion, w] 
project. How well he performed his part is atteste¢’ assemb} 
the fact that all plans, architectural and mechanic Ss, for 
were completed and competitive bids received on @ North e 
except structural steel in the short space o! It two-s 
weeks. Which } 
On the following morning—Friday, February ° = $40 f 


Kahn and his staff appeared. In the meantime, W' d0-ft 
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Vor. 1, Civit 
worked out the general plan, elevations, and a few details 
which pe mitted his staff to proceed immediately with 
the -tructural design. By working all Friday night, the 
structural steel contract was negotiated with the Ameri- 
can Bridge Company at 2 2:00 p.m. on Saturday afternoon. 
Later that afternoon we let the excavation contract to 
the Williams Construction Company, of Middle River, 
Md., who agreed to move 83,000 yd of wet clay within an 
eight-day period. Before the week-end was over we had 
negotiated the electrical contract with Riggs Distler 
Company, of Baltimore, Md., and the furnishing of re- 

inforeing bars, steel deck, steel sash, and hangar doors with 
a [ruscon Steel Company. The following Monday 

February 9) the masonry and carpentry contract was 
awarded to the Turner Construction Company, and the 
footings for the building were actually poured on 
February 16. 

On February 6, at a joint conference of our Production, 
Tool, and Personnel Departments, a schedule was de- 
veloped to meet their requirements. It was quite a task 
then to fix the schedule of material and operations so that 
a joint program could be made throughout the entire 
unit. But not one of the 34 contractors fell down on his 
commitment. Our only difficulty arose from the over- 
enthusiasm of a few who ordered their material delivered 
so early that it had to be rehandled. Especially was this 
true of the electrical fixtures contractor, who moved his 
naterial in four weeks ahead of schedule and had to take 
‘t back to Baltimore for storage until it was needed the 
first part of April. Speaking as of today, those of us who 
are trying to meet the present emergency would like to 
experience that difficulty again. 

On April 23, which was 73 days after I was told to pro- 
ceed with the work, the manufacturing area was under 
roof and well enclosed and installation of tools had begun. 
Actual manufacturing started on April 27. While the 
building was progressing, the production department had 
ordered a million dollars’ worth of tools; it is a notable 
fact that they were ready for operation at the end of the 
seventy-seventh day. Thus we were not only setting a 
building record but a production record as well. The 
first airplane was flown within six months of the starting 
date, and the entire order of 115 medium bombers was 
completed 10 months and three days from February 5, 
1939, 

I must pause here to record every bit of tribute I can 
muster to the contractors on Building “C,’’ who gave notice 
to the world at that time that industrial America could 
and would meet any challenge imposed under an emer- 
gency program. The fact that the subcontractors and 
material men called upon to do all but the impossible 
made every schedule exactly on time was an achievement 
that can never be adequately praised. 

Following the Master Plan of 1928, the new unit was 
placed on the east side of, and adjacent to, the final as- 
sembly building (““B’”’). As the ground sloped east and 
south from the walls of Building ““B” towards the river, the 
decision was made to keep the new ground, or first floor, 

n the same elevation and to provide a basement with a 
‘4.0 ft-story height. This also resulted in a minimum 
if excav mer, for the basement area 

_ fall ling “C”’ is 685 ft long and 300 ft wide. 

1, Where it the 
sembly | building (that 
for 450 ft from the 
north end) there is a 40- 
two Story service bay, 
ich brings the width 

340 ft In the 685 by 


In addi- 
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concrete column spacing is 25.0 ft on centers both 
ways for the support of the first-floor flat-slab con- 
struction. The 10-in. concrete floor slab is designed 
for a live load of 250 lb per sq ft. Over the manu- 
facturing area the steel roof frame is arranged to 
provide for monitors crossing the building in alternate 
bays. Above the first floor, the steel columns support- 


ERECTION OF New “D”’ BurLpING 


First Steel Column in Place and Roof Trusses Being Assembled 
on the Ground 


ing the monitor-type roof are spaced 100 ft transversely 
and 50 ft longitudinally, except for the two south bays, 
where the longitudinal spacing is 108 and 125 ft. The 
west side of each of these two long bays is closed with 
cantilever-type canopy doors, similar in operation to the 
doors in the assembly building so that completed planes 
can be wheeled directly onto the concrete apron. 

The 50-ft-span longitudinal trusses were arranged as 
25.0-ft cantilevers projecting out on each side from 100-ft 
transverse trusses 12 ft deep. However, for a moving 
load of one ton anywhere along the bottom chord, the 50- 
ft trusses were designed for continuous action. An ex- 
pansion joint was provided cutting the building into two 
parts. This joint was placed at midspan of the 50-ft 
trusses, with a toggle joint connecting the ends of the 
cantilevers. 


AN EXPEDIENT TO SAVE 21 DAYS 


Since time was an element in the schedule, it was de- 
cided to heavily reinforce the basement columns and to 
pour them with high early strength concrete. Steel 
channel supports on the concrete columns provided run- 
ways for the erection cranes, thereby keeping the weight 
directly from the floor slab. Thus we were able to elimi- 
nate the 21 days usually required for the slab to set. 

The 100-ft trusses were lifted in place by cranes. For 
the 200 and 300-ft trusses, truss towers were placed under 
the quarter points and at the center of the span. The 
tower legs were supported on framework raised on top of 
the concrete basement columns. A jack was set at the 
top of each tower for proper leveling during erection. 

Wall inclosure consists of 
brick from floor to pre-cast 


CONSTRUCTION OF PLANT 
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stone window sills and then alternate lines of continuous 
steel sash and gunite wall. Heat-intercepting glass is 
used on the east, west, and south sides; clear, on the 
north. 

A factory building such as this requires extensive util- 
ity services—-water, soil, compressed air, high- and low- 
tension power lines, and heat. Advantage was taken of 


2, A MILE 


DRAWING SHOWING GENERAL VIEW OF PLANT No. 
AND A QUARTER FROM PLANT No. | 


Initial Production Started in June 1941 


the basement to hang such lines and conduits from its 
ceiling; thousands of metal inserts for pipe and con- 
duit hangers were cast in the slab on 4.0-ft centers for this 
purpose. An IS by 24-in. service outlet is left in the 
center of each 25-ft floor panel through which these 
services are brought to the production floor. While it 
is the practice in modern factories to place toilets on 
mezzanine floors above the production floor, in this build- 
ing the toilets (7 in number) are on a mezzanine halfway 
between the basement and the first floor, easily accessible 
from both floors. 

Heating is by a hot-air system as in the assembly build- 
ing; however, a reverse direction of air flow is used. 
Heat is supplied by five 50,000-cu ft per min furnaces, 
one in each of five furnace rooms in the basement. Hot 
air in metal ducts hung from the basement ceiling enters 
through floor grilles around the interior columns and is 
exhausted into the basement through floor openings along 
the walls, the basement acting as a huge plenum chamber. 
In addition, the aggregate area of exhaust openings is 
enough greater than the entrances to assure a positive 
flow of air to them. These two features of the design 
keep the warm air from rising into the roof, where heat 
is not required. 

Special structural details are required at the columns 
to accommodate the hot-air inlets. Thus the tops of 
the concrete basement columns, which support the steel 
upper-story columns, are built with a well 2.0 ft square 
and 2.0 ft deep, into which the steel column base is set. 
Holes formed through the concrete column capitals con- 
nect this well with the hot-air ducts in the basement. 
The grilles through which air enters the production floor 
cover the annular space around the columns. 

One discovery made at the time of construction of 
Building “‘C’’ has served us well in all the expansion that 
the Martin Company has embarked on since—a base- 
ment can be built at a small percentage of the overall 
cost of the entire building project, and is ideal for the 
manufacture of small parts. Practically everything we 
have built since that day has had its basement, and I 
believe that this lesson has been learned by the whole in- 
dustry as an outgrowth of our work. 

Early in the fall of 1940 we added 242 ft to the north 
end of this building (“C’’) and at the same time 225 ft to 
the north end of the assembly building (“‘B’’). The origi- 
nal construction in both cases was carried through to the 
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new north walls. The detailed connections, however 
between columns and ends of the 300-ft trusses wer 
altered to provide pins between truss and column: 
The pins were placed on the column center lines opposit. 
the truss bottom chord. Pairs of adjusting bolts eo, 
nected the top chord of the truss to the top of the oj 
umn; they were adjusted from time to time as the trys 
further deflected under the application of additional fixe, 
loads, to relieve the columns from any bending what 
soever. Very little play ('/, in. maximum) was per 
mitted, so that the structure could still act as a fixe; 
frame under a heavy wind reaction. Finally, after aj 
dead load was applied to the truss, the connection be 
tween the top of the column and the truss was frozen ty 
form a rigid bent. 

Aside from its phenomenal construction schedule 
Building “‘C’’ was notable for the experience it gave in this 
type of construction. Many of the lessons learned hay 
subsequently been applied in other plant enlargements 
These have included a personnel building, a new 400 by 
1,000-ft Building “‘D,’’ an-extension on the engineering 
building, and an entire second plant separate from the 
one described, and totaling 1,200,000 sq ft of floor area 

One might logically inquire as to what is being many 
factured in the Martin factories under the national defense 
and aid to Britain program. Three principal types of 
airplanes are being built, one for the Army, one for the 
Navy, and one for Britain. 

For the Army, quantity production is already ad 
vanced on the B-26-1, a medium bomber which some rate 
as one of the world’s most powerful airplanes. It carries 
a bomb load approximately twice that of its nearest com 
petitor in the medium bomber field, is one of the most 
easily defended airplanes known, without a single blind 
spot, and travels faster than most of the pursuit planes 
now fighting in Europe. 

Navy’s PBM-1 patrol bomber is a long-range flying 
boat designed for mid-ocean patrol, and for operation 
either from a fixed base or with the fleet. An excellent 
rough-water ship, it carries living and galley accommoda 
tions for its crew for distant operations. Martin has 
finished up the first normal order of these fying boats and 
is now tooling Plant | for high quantity production of an 
improved model. 

The new British 187 or “Baltimore” is already i 
production and the first ship is expected to be availabk 
the current (1941) spring. After that the company will 
produce these ships at a rapid rate. 

Under the mass production program the Navy ané 
British ships will be built in Plant 1 while Plant 2 will & 
devoted entirely to the production of the B-26. Plant - 
is being duplicated in all essentials at Omaha, Nebr., by 
the U.S. Army Engineer Corps. The Martin Company 
will operate as a Government agent for the assembly a0! 
subassembly of parts to be manufactured by the autome 
tive and other non-aeronautical industries under the % 
called Knudsen plan. 

Even now it is problematical just what new develop 
ment will be applied in any future expansion. Not mat) 
years ago any talk of future expansion was give! 00!) 
casual consideration. That seems to have been ver 
long ago—and now future expansion must be adequately 
prepared for even in planning new projects. _ It is logic 
to assume that new items of construction developmet 
will be incorporated in future work. Construction 2 
aircraft plant expansion will certainly develop 1" “ 
same manner as the aircraft industry itself. What the 
future holds in this respect none of us can predict It 
is certain, however, that the engineer will continue to 
advance in step with the requirements of industry 
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Specifications and Plans of Ancient Times 


By Ricuarp SHELTON Kirsy, M. Am. Soc. C.E. 


CHAIRMAN, DEPARTMENT OF ENGINEERING Drawrnc, YALE University, New Haven, Conn. 


NE sometimes wonders how much change has 

come over the engineer's habits of thought and 

work in the past forty or fifty centuries. One 
can only wonder, for on such matters very little infor- 
mation is available. Philosophers, theologians, and 
poets, in letters and even in confessions, have laid bare 
their innermost thoughts for posterity to argue over. 
Not so with engineers. Until lately even biographers 
have passed them by altogether. One sad result is that 
the world has forgotten even the names of the designers 
of many an ancient monumental structure. 

While we come sensibly near to some of these ancient 
practitioners of engineering-architecture when we ex- 
amine the structures they planned and built, we should 
come closer still if happily we had access to their original 
jesigns, that is, their specifications and drawings. But 
unfortunately merely a handful have been unearthed, 
and these not for the most important projects. What 
would one not give for a scrap of a scale drawing of the 
great Danube Bridge of 104 a.p. which Appollodorus 
pictured on Trajan’s Column at Rome; or for an original 
profile of one of the too ambitious drainage projects in 
Italy or the earlier ones in Greece. 

Writing nearly twenty centuries ago, Vitruvius, him- 
self an engineer, insisted that members of his profession 
should be men of letters and skillful draftsmen. “In 
the writing of specifications,’’ he counseled, “careful 
regard is to be paid both to the employer and to the 
contractor. For if the specification is carefully written, 
either party may be released from his 
obligations to the other without the rais- 
ing of captious objections."’ Present- 
day specification writers aim at nothing 
higher—nor could they. In the same 
chapter of De Architectura, Vitruvius 
remarks that an engineer skilled as a 
draftsman will find it easy to produce 
a desired effect by colored drawings. 
Unfortunately the engineering and 
architectural drawings that un- 
doubtedly adorned Vitruvius's treatise 
have not come down to us. 

Parenthetically, Vitruvius the 
Roman drew a large proportion of his 
material from Greek sources, indeed he 
ireely acknowledged the debt. It is 
only necessary to delve into the history 
ol road building, of town planning, of 
drainage, and of water supply to realize 
the extent to which Roman engineers 
im these fields were inspired by the 
work of their Greek predecessors. The 
Greeks had more than words for such 
accomplishments. 

A iumber of Egyptian documents, 
Written in Greek on papyrus, are of 
“tigineering interest. For example here 
ola contract, dating from ab nut 
the construction work in 
Nik ‘ ,@ fertile region west of the 

ome miles above Cairo. Only 


al half of 
“out half of the document will be 
quoted 


Fic. 1. 


“In the 2nd year of the reign of Ptolemy ... on the. . . 
of the month . . . at Crocodilopolis . . . a contract was 
given out from the Treasury after public auction through 
Hermaphilus the aeconomus in the presence of Theo- 
dorus the engineer . . . for the following work: 

“To take down the two bridges at Ker . . . and to lay 
facines along the . . . for a distance of 35 schoenia from 
the bend; to take down the bridge at Hiera Nesus and 
replace the facines against the underlying parts and 
make the opening at top 8 cubits in width . .. . [and so 
on with a dozen or more small bridges] . 

“On furnishing substantial sureties to the aeconomus 
he shall receive half of the fee for the contract, and 
when he has done work up to the value of the money 
given he shall receive the remainder. . . . There shall be 
supplied from government stores a sufficient number of 
mattocks, of which the price shall not be added to the 
account and which he shall return on completion of the 
work, weighing their original weight, and . . . which he 
shall transport for himself. If he fails to perform the 
work or to act in accordance with the stated terms, the 
official in charge of these matters shall be empowered to 
put up the work to auction again and to hire labor from 
day to day; and whatever additional sum it costs when 
resold or whatever is spent in hiring labor from day to 
day, this the contractor shall straightway forfeit together 
with the money which he has already received, increased 
by one-half, and the damages; and concerning himself 
the King shall give judgment. [Signed] Horus, nomarch, 


“GoLp-MINE Map,”’ DRAWN ON Papyrus, Depicts Roaps THAt LED FROM 
THE RED SEA TO THE NUBIAN GOLD MINES FOURTEEN CENTURIES BEFORE CHRIST 
From F. Chabas, Les Inscriptions des Mines d’Or de Nubie, in 


Bibliothéque Egyptologique, Paris, 1902 
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Fic. 2. AN Eoyprtan ARCHITECT'S PLAN OF STOREHOUSES IN THE 
TEMPLE OF TELL BL-AMARNA 
From Jean Capart, Lectures on Egyptian Art, University of North 
Carolina Press, Chapel Hill, N.C., 1928 


took the contract.’ (Based on translation of A.S. Hunt 
and C. C. Edgar, Select Papyri, Vol. 2, London, 1934.) 

A contract document of the fourth century B.C. was 
dug up in Greece some years ago, in practically perfect 
condition, and fortunately came into the hands of a 
scholar, Alexander Meletopoulos. The specification de- 
scribes a marble building 400 ft long, built as a sort of 
naval storehouse or arsenal at the Piraeus, the port of 
Athens. The engineer-architect, Philon, who had the 
specification chiseled word for word on a stone slab 
nearly 4 ft long set in one of the walls, was, he thought, 
simply conforming to the accepted practice of his day in 
providing a document which would serve as a sort of 
final report to the citizens of the little Athenian state, 
naturally anxious to know how their hard-earned tax 
money had been spent. The arsenal stood for about 
three centuries, until it was destroyed by Sulla, ruthless 
Roman conqueror. 

The entire document, the equivalent of perhaps four 
of our printed pages, is a model of explicit delineation. 
No more complete specification has yet been unearthed. 
It gives us something of an insight into the practical 
construction problems that confronted designers in the 
days of Diogenes and Aristotle, three centuries before 
Vitruvius penned his much quoted treatise. Some mod- 
ern authorities insist that these specifications also fur- 
nish hints as to a body of occult knowledge of structural 
design possessed by the ancient Greeks but lost to the 
world many centuries ago. From the bits at the begin- 
ning and end of the document, it is obvious that there 
were subcontractors; also that Philon had provided a 
plan or model of the building to supplement the speci- 
fications. A translation of the document by Thomas 
W. Ludlow (“The Athenian Naval Arsenal of Philon,”’ 
in the American Journal of Philology, 1882) follows: 

[In the presence of] “‘the Gods. 

“Specifications for [the construction of] the stone 
arsenal for naval tackle and rigging of Euthydomos, son 
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of Demetrios of Melite, and Philon, son of Exekestides 
of Eleusis. 

“An arsenal shall be built in Zeia for naval tackle 
beginning near the propylaeum which leads from the 
agora as one approaches from behind the Ship houses 
which are roofed in together. The length [of this 
arsenal shall be] four plethra; its breadth shall be fifty 
feet, or fifty-five including the walls. The ground of 
the site must be cut down three feet where it is highest. 
and leveled in the other parts, and the foundations myy 
be laid upon the firm ground, which must everywhere 
be made smooth and brought to a true plane by [the 
use of] the level. The foundations for the columns 
must be laid at the distance from the walls of fifteen 
feet, including the diameter of the columns. The nym. 
ber of the columns of each row shall be 35; [and the 
rows shall be so arranged as} to leave a passage for the 
people through the middle of the arsenal. The width 
lof this aisle] between the [two rows of] columns shall 
be twenty feet. The thickness of the foundation shall 
be four feet, and the stones shall be placed crosswise . . . 
and lengthwise. The walls and the columns of the 


Fic. 3. PARTIALLY DIMENSIONED DRAWING, WITH LANDSCAPD 
FROM THE Ruins or THEBES, 1500 B.C. 
Wood Tablet Now a Prized Possession of the Metropolitan Museum 
of Art, New York 


arsenal shall be built of the stone of Akte. A directing: 
course shall be laid for the walls, .... 

“The chests placed against the wall shall be made » 
open in front, and those against the columns to open 
at each side, in such a way that it may be p naga 
those passing through [the arsenal] to see all the tackle 
that is in the arsenal. That there may be ventilati : 
in the arsenal, when the courses of the walls are laid, 
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From Ecypt IN THE TIME OF Moses CoME THESE WORKING DRAWINGS OF AN ELABORATE WOODEN SHRINE 
Note Square Ruled Background and Front and Side Elevations, Only One of Which Appears in Photo. 


Photo from Flinders Petrie, 


Egyptian Working Drawings” in Ancient Egypt, March 1926; Sketches from Clark and Engelbach, Ancient Egyptian Masonry, 


spaces} shall be left open at the joints of the blocks 
wherever the architect shall direct. 
shall be carried out by the contractors in accordance 
with the specifications, following both the measurements 
and the plans which the architect shall indicate; and 
they shall deliver each detail of the work within the 
time to which they shall have agreed in the contract.” 
In this connection engineers will aiso be interested in 
William Hovgaard’s paper, “““he Arsenal in Piraeus and 
the Ancient Building Rules,’’ which appeared in Jsis, 1926. 


At a still earlier period the 
engineer-architect, whatever his 
title may have been, seems to 
have expressed his ideas largely 
in the form of drawings, supple- 
mented by an occasional note. 
lhe drawings that have survived 
until our day are scattered 
throughout the world’s great 
museums. Seven of the best 
known are depicted and briefly 
described here. 

A map of perhaps the 14th 
century B.c., which is now in a 
museum at Turin, Italy, is shown 
in Fig. 1. Drawn on papyrus, it 
Was originally tinted in several 
shades. It has been known as 
the Gold Mine Map, for it shows 
roads leading from the Red Sea 
to the infamous gold mines in 
Nubia. The lower road is ap- 
parently indicated as being 
marked out by seashells. A cis- 
tern appears near the center of 
the sketch; a few houses are 
shown, and there are notes telling 
waich are the gold-bearing moun- 
reer his map, with somehow 
he flavor of a pirate’s sketch, 
might illustrate a story like 
‘reasure Island. 


Oxford University Press, London and New York, 1930 


All these things 
lent Egyptians. 


designer. 


tombs. 


Fic. 5. A SuUMERIAN House PLAN FivE HUNDRED 
YEARS OLDER THAN THE CODE OF HAMMURABI 
From Henri Frankfort, Oriental Institute Discoveries 
in Irag, 1933-1934, Communication No. 19, The 
Oriental Institute of the University of Chicago, 1935 


Plans of houses and grounds were not infrequently 
drawn on the inner walls of the tombs of the more opu- 
One would be tempted to assume that 
this was done either for the edification of the deceased 
while he was still in the flesh, for posterity in general, 
or simply as an egoistical gesture on the part of the 
In the Middle Kingdom, nearly twenty cen- 
turies before Christ, small clay models were placed in 
All of these, Egyptologists believe, were to serve 
by ‘‘sympathetic magic’ as houses for the dead in the 


underworld. Some scholars re- 
luctantly admit, however, that 
such models may occasionally 
have been prepared during an 
owner’s lifetime to help him and 
his wife visualize the architect’s 
drawings of their prospective ter- 
restial residence. 

An Egyptian architect of King 
Tut’s time would depict a plan 
of the gardens of one of the 
country’s nabobs. Or he might 
draw a plan view of a building 
with interior courts, like Fig. 2, 
which is a line sketch traced from 
an original drawing showing 
storehouses in the Temple of Tell 
el-Amarna. Note the brilliant 
idea of showing the trees and 
other upright features lying flat. 
Sometimes they were pushed 
over away from the center in 
four directions, or even eight, 
counting the corners. I vaguely 
recall seeing prone trees (all 
parallel) on an old nineteenth 
century American map. 

All that remains of a some- 
what similar drawing dating 
from about 1500 B.c. is in New 
York’s? Metropolitan Museum 
of Art (Fig. 3). It was dis- 
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Fic. 6. Tae O_pest Map Yer Discoverep, with SIMPLIFIED RENDITION AT RIGHT 
Imprinted on a Clay Tablet Some Three Inches Square About 2600 B.c. Note Two Rivers or Canals, 
lwo Mountain Ranges, and Cities Indicated by Circles as on a Modern Road Map. 
American Schools of Oriental Re- 
search, December 1932; and Old Akkadian, Sumerian and Cappadocian Texts 

from Nuzi, Cambridge, Mass., 1935 


The Akkadian and Cappadocian Texts from Nuzi, Bulletin, 


covered in 1913 among the ruins at Thebes. The 
architect took a wooden writing tablet about two 
feet square and covered it over with a thin stucco on 
which he drew skillfully in black and red ink. The 
drawing is partially dimensioned; in this it is de- 
cidedly unique, for dimensioned drawings did not come 
into general use until the days of the Italian Renais- 
sance. It seems to depict either an estate—real, imagi- 
nary, or projected—-or the entrance to a temple. The 
scale is thought to be about one-eighth of a finger 
breadth to the cubit, or 1:225. The foreground is 
obviously a body of water. 

Some years ago the late Professor Flinders Petrie, 
British Egyptologist, discovered among an assortment of 
torn papyri some fragments which, pieced together and 
mounted, formed a nearly complete architect's drawing 
(Fig. 4). The original sheet was 22 by 60 in. and the 
drawing dates, he believed, from the 18th Dynasty, 
roughly from the time of Moses. It was evidently a 
working drawing of an architecturally elaborate wooden 
shrine, such as would be carried in ceremonial proces- 
sions. The front and side elevations are drawn against 
a background of cross-section lines ruled in red ink. 
(The photograph shows only half of the papyrus docu- 
munt, the front elevation.) This method of drawing on 
a square-ruled background was at least as common with 
the Egyptians as it is with us; in a sense it made dimen- 
sioning unnecessary. One wonders how many of our 
drawings will be legible in 5700 a.p. 

Many centuries before Babylon or Nineveh, there 
lived in the Tigris and Euphrates valleys a people we 
call the Sumerians. They were among the earliest 
people to have a system of writing of any sort, and to 
build permanent homes instead of wandering about. 
The house plans of that day and for centuries afterward 
were drawn on clay tablets, most of them small enough 
to fit into the palm of the hand. One such tablet dating 
from about 2500 B.c., or 500 years earlier than Hammu 
rabi, is shown in Fig. 5. It was recently discovered by 
a University of Chicago expedition. The architect was 
economical in this case, and so used both sides. Note 
that the doorways in this building of sun-dried brick 
were as wide as the walls were thick. One might esti- 
mate that the scale of the drawing was of the order of 
1:120. The tablet was found at a place now called 


Tell Asmar, just east of 
Baghdad, in Iraq. 
What is thought to be 
the oldest map yet dis. 
> covered is shown jy 
Fig.6. It was yn. 
earthed ten or eleven 
years ago at Nuzi jp 
northern Mesopotamia 
ROSS by the Harvard-Bagh 
“eS dad School Expedition 
The map was drawn 
about 2600 B.c. on this 
tablet some 3 in. Square 


’ On it are depicted 
LEE several cities (indicated 


by circles as on a 
modern road map), two 
rivers or irrigation 
canals, and two moun- 
From T. J. Meek, tain ranges. It seems 
to have had some con 
nection with business 
transactions; perhaps 
an estate manager car 
ried it around, or it may have marked out a traveling 
salesman’s route. The top of the map is not north, but 
east. The simplified rendition shows mountains to the 
east and west, and a river with several tributaries running 
through the center. The original is in the Iraq Museum 
at Baghdad; a cast is in the Semitic Museum at Harvard 

Of unusual interest and great antiquity is an archi 
tect’s drawing defining a curve by coordinates, Fig. 7 
which dates probably from the Third Dynasty (2000 
B.c.). It is on a piece of limestone little larger than one’s 
hand. The curve represents perhaps an archway oi 
about 17-ft span and 6-ft rise. The dimensions seem 
to be equally spaced ordinates from a horizontal chord, 
and are expressed in cubits, palms, and digits. 

Finally, and in the interest of accuracy, it might be 
well to qualify our 
statement that ancient 
engineers were not ad 
dicted to autobiog 
raphy. At least one 
Egyptian member 
the profession, Ineni, 
left his own personal 
estimate of his 
achievements 10 
scribed on the walls of 
his tomb. Perhaps 
King Solomon, who 
must have had man) 


Fic. 7. DIAGRAM OF AN ARCHWAY, 
DEFINING A CURVE BY COORDINATES an argument with 
Work of an Egyptian Engineer Who architects, had hear’ 
Lived About 5,000 Years Ago. From about Ineni when he 
Clark and Engelbach, Ancient Egyp- wrote, “Let another 
tian Masonry (See Fig. 4) man praise thee anc 
not thine own mouth 
a stranger and not thine own lips.’’ For Ineni boaste' 
‘I became great beyond words. I did no wrong whal 
soever. I was foreman of the foremen. I never blas 
phemed sacred things.’’ Very evidently this would om 
be a technical violation of Section 6 of the Code ol gr 
of our Society, which, however, makes no mentor 
posthumous offenses. Some modern commentator has 
remarked that if Ineni, in dealing for years with oriental 
labor, had never blasphemed, he must indeed have beet 
a paragon of self-control. 
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TVA Demountable Houses Solve 


Construction Camp Problem 


By A. Towne 


Cnier, Division or RECREATION AND Pustic Grounps, TENNESSEE VALLEY 


\M sites have a way of be- 
ing located in some of the 
most remote and sparsely 
settled sections of the country. 


Seldom do they lhe within com- 
muting distance of an ample sup- 
ply of resident labor or within 


access to adequate housing for 


Avutuority, KNoxviLie, Tenn. 


UILDING a camp cottage in 

slices, in a large shop, transferring 
it by trailer to the construction job, and 
reassembling it in a few hours—this is 
the TVA solution for the problem of 
workmen's quarters that must be moved 
every few years. The key to the scheme 
is the use of pulley wheels supporting 
the sections on a simple pipe track. 


im a central plant, and transporta- 
tion, section by section, to the con- 
struction project. When the job 
was over, the house could be trans 
ported in sections to the next project. 

Unfortunately, the urgent need 
for emplovee housing in the early 
days of the Authority's construc- 
tion program did not permit exper - 


migrant workers and supervisory 
personnel. Employee housing is 
thus a major problem preliminary 
to the construction of nearly every 
large-scale river-control project. 

For the past eight years the 
Tennessee Valley Authority has been building dams on 
the Tennessee River and its tributaries. To date six 
dams have been completed and placed in operation; 
four more are currently under construction. At all but 
two of these ten projects it was necessary for the Au- 
thority to provide housing. 

The Authority has long felt the need for a type of 
employee housing that could be moved from one project 
to another—a type that would combine the shelter 
afforded by a conventional frame house with the mo- 
bility of an automobile trailer. Such a type of housing 
was designed in 1934 by Louis Grandgent, then an 
employee of the TVA and now with the U.S. Housing 
Authority. His “‘truckable unit house’’ called for the 
building of a complete house in demountable sections 


Thus the parts are built originally, 
boited together at 
separated, transported, and threaded 
together again, to 


screencol 
PORCH 


mentation with novel techniques, 
and the demountable house plans 
were buried in the files until an op- 
portunity to test them appeared 
during the past winter. This was in 
connection with the Authority's program for recreational 
development of properties along the margin of reservoirs. 
Recently there developed a need for six summer cottages 
on the shore of Pickwick Lake near the dam. At the 
same time, the Authority learned that it was to act as 
the agent for the Federal Works Agency to construct 250 
houses for defense workers in the nearby Muscle Shoals 
area. The problem of providing housing for defense 
workers is in many respects similar to that of providing 
housing for dam construction workers: frequently the 
need is relatively temporary. 

Immediately the six summer cottages for Pickwick 
Park became the guinea pigs for the Muscle Shoals de- 
fense houses, 150 of which are of the demountable 
type. Using the original Grandgent principles, with a 


the factory, then 


assure perfect fit. 
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is finished, the sections are separated, moved to the 
site, and reassembled. This unique method of gop. 
struction insures a perfect fit between sections. 

In construction, the assembly-line technique is em. 
ployed. Standardization of design and centralized 
shop production permit the use of power-driven tool 
and efficient organization of the work. The cottages 
were built entirely from stock materials used in the same 
fashion as in standard practice. 


WHEELS MAKE COTTAGES DEMOUNTABLE 


A set of four wheels, one near each corner, js per 
manently mounted in the floor frame of each section 
(Fig. 2). Stock sheave pulley wheels, 4'/2 in. in diame. 
ter, with °/s-in. bolts for shafts, are used. Although 
a small detail in the finished product, these wheels are 
what makes the cottage demountable. As the section 
progresses through the various stages of assembly, it 
is moved along a track that is as simple as the wheel 
arrangement. The track is a pair of ordinary 1-in 
galvanized iron pipes fitted on a frame assembly rack 
Three workmen can easily roll an entire cottage to any 
Assems_y Linge TVA Suop, SHEFFIELD, ALA. place on the line. 

. : a a : ‘ When the cottage is completed, the section nearest 

Cottages Were Erected in Completed Form and Unbolted for the delivery end of the assembly line is unbolted and 
Transportation in Sections = 

hoisted onto a two-wheel truck trailer. Upon delivery 

few modifications of construction details, two single- at the site, the section is hoisted above the trailer, which 

family cottages and four duplex cottages were built in is then driven out from under it. Temporary tracks 

an idle shop on the Authority's nitrate plant reservation are set in place, extending out from the end of the cottage 

adjacent to Sheffield, Ala., in the heart of 

the Muscle Shoals area. As the cottages 

were completed, they were trucked in separate 
sections to Pickwick Park and reassembled. 

The demonstration was successful. Not only 
has the plant been expanded to facilitate the 
construction of 150 demountable defense 
houses, but plans are being drawn for the 
application of the principle to dormitories, 
dining halls, and other construction camp 
buildings that the Authority may require in 
the near future. 

The basic element of the demountable 
building--whether it be a summer cottage, a 
workman's house, a dormitory, or a commun- 
ity building—is the portable section. For 
f practicability and economy in transportation, 
it is essential that over-all dimensions of all 
sections be within the clearance limits pre- 
scribed by local and state highway regulations. 
« In the Pickwick buildings (Fig. 1), three 
sections comprise a single-family cottage, four 
sections a duplex cottage. Overall dimen- 
sions of every section are 7 ft 6 in. by 22 ft by 
9ft6in. Each section weighs about three tons 
and can be conveniently carried on a light- 
weight two-wheel truck trailer. Similar di- 
mensions are being used in the houses for 
defense workers at Muscle Shoals. The frame- 
work, floor, and roof of the Pickwick cottages 
are made of wood; exterior and interior walls 
are covered with sheets of weather-resistant 
insulation board. 
These cottages have been referred to as 
“houses in slices.’ It is as though a com- 
plete cottage had been built in one piece at 
the factory, sliced into sections to permit mov- 
ing, and reassembled on the site. In effect 
this is what is done, inasmuch as each cottage 
’ is constructed in the shop as a unit, but with 
the sections bolted together. When a cottage 


Fic. 2. DETAILS OF 
Pickwick COTTAGES 
—PERSPECTIVE VIEWS 
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fgundation to removable supports, and the section is 
lowered onto this track and rolled to its proper place on 
the foundation. The hoisting device is portable, and 
consists of a pair of well-braced posts about 8 ft high, 
each of which supports a small chain hoist. Two men 
operating each hoist can readily lift a section and keep 
t balanced until it is ready to be lowered. 

' Thus the Pickwick cottage achieves mobility. It is 
not a temporary” house to be used for a few years and 
then salvaged. It is a durable house with the added 
quality of mobility. 

When ready for delivery, the sections of a Pickwick 
cottage are virtually ready for occupancy—only the 
furniture is lacking. About 12 to 16 hours are required 
to build a section in the shop, and it is believed that this 
time could be substantially reduced as workmen become 
more familiar with the job. No unusual skills or tech- 
niques are required; the men employed are principally 
carpenters, plumbers, and electricians, who work at their 
appropriate trades at prevailing wage rates. — 

Of course, certain work cannot be done in the as- 
sembly plant but must be done at the site—joining the 
sections together, and connecting the house services with 
the local water, drainage, and electric systems. Founda- 
tions for the Pickwick cottages are piers of pre-cast 
cinder blocks set on concrete footings poured in place. 
A concrete core is poured in each cinder block after it 
has been placed. Prefabricated beams are suspended 
between the piers, and the permanent tracks, on which 
the cottage finally rests, are set on the beams. 

Bolts connect adjoining floor and roof girders, but not 
the walls. Instead, mesh pins in adjoining exterior 
walls and floors serve two purposes: they serve as guides 
in matching adjacent sections as they come together, 
and they prevent wall sections from moving out of true 
plane after the assembly has been completed. Roof 
joints are protected by galvanized iron flasking; wall 
joints are sealed with wood splines. With four men 
working, it takes less than an hour to join two sections. 

It should be emphasized that no difficulties were 
encountered in trucking the sections from the plant at 
Sheffield to Pickwick Park. The distance is about 60 
miles, the last 20 of which are over a gravel road through 
hilly country. Normal driving speeds were maintained 
and the truck covered the distance in about 2'/, hours. 
It had been feared that the sections might be racked in 
transit, but this fear was completely allayed. No 
difficulty arose from width and height clearances. 

Placed in the attractive sylvan setting of Pickwick 
Park, the cottages present a very pleasing appearance. 
They are of modern design and are painted in harmoniz- 
ing shades of gray, green, and brown that blend well 
with the natural setting. De- 
signed for summer occupancy, 
the cottages are bright and airy. 
The duplex building, consisting 
ol tour sections, is essentially 
two apartments, one the reverse 
ot the other. In the single- 
lamily cottage, two sections 
identical with those used to 
make up one of the duplex 
‘partments are supplemented 
by an additional unit contain- 
ng a small bunkroom and a 
screened pe rch. 
wae the 150 demountable 
“ouses tor the Muscle Shoals 
wea, a similar type of building 
has beer ipproved by the Fed- 


A Section EN Rovutre—THREE-TON WEIGHT EASILY 
HAULED ON Licut TRUCK 
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eral Works Administrator. The general appearance is 
like that of the average small house. Fifty one-bedroom, 
50 two-bedroom, and 50 three-bedroom houses are being 
built. The standards set by the Defense Housing Co- 
ordinator regarding room sizes, closet space, structural 
specifications, and other details are being met. 


ASSEMBLED IN PLACE IN PICKWICK PARK WITH RAMP ADDED 
Only Water and Electric Connections to Be Supplied 


Comparison of the costs of providing employee housing 
by conventional methods and by demountable methods 
is illuminating. The average time required for the 
construction of each of the Authority’s eight dam 
projects has been between three and four years. It has 
proved difficult to provide housing of the required stand- 
ard within costs commensurate with the relatively short 
period of occupancy. Among the various solutions 
tried by the Authority, those at Hiwassee Dam, in 
western North Carolina, and Kentucky Dam, near the 
mouth of the Tennessee River, are most related to the 
present subject. 

At Hiwassee Dam the Authority erected workmen's 
houses of satisfactory standards (as prescribed by the 
Committee on the Hygiene of Housing, American Public 
Health Association) at genuinely low cost. Family 
units ranged in cost from $900 in duplex houses to 
$1,000 in single-family houses. These costs, like all 
others used in this article, include labor and material 
but not overhead. Economies were effected through 
simplicity of design, quantity construction, and the use 
of weather-resistant wallboard which permitted savings 
in both material and construction costs. The maximum 
life of the houses as required by the Authority's program 
needs was four years. It is interesting to note, however, 
that upon completion of Hiwassee Dam most of the 
houses were purchased by private bidders, at prices of 
around $100, and were dismantled, removed to other 
sites, and rebuilt for further oc- 
cupancy. 

When the Kentucky Project 
was started, the housing problem 
was approached from the stand- 
point of re-use. Seventy-two 
workmen’s houses in the con- 
struction village of the completed 
Pickwick Project were vacant 
and the Authority moved them 
to Kentucky Dam village, a dis- 
tance of some 200 miles. Inas- 
much as both villages were on the 
shores of the lower reaches of 
the Tennessee, it was possible, 
with the aid of controlled dis- 
charge from Pickwick Dam, to 
move the houses by barge. 
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TRANSFER BETWEEN PICKWICK AND KENTUCKY 


Undoubtedly, such an extensive mass movement by 
land would have been prohibitively expensive. As it 
was, the cost of moving the houses, placing them on 
new foundations, and reconditioning them averaged 
$1,280 per house. While the operation was successful 
in view of the fact that the houses were 3-, 4-, and 5- 
room frame houses originally costing about $2,000 to 
build, approximately one-fourth of the moving cost 
resulted from reconditioning of houses that had been 
racked or otherwise damaged in transit. 

In addition to houses, the Authority has built dormi- 
tories, dining halls, recreation buildings, hospitals, and 
other necessary structures at its various construction 
communities. When the need for these buildings ceases, 
all fixtures and equipment, window and door frames, and 
miscellaneous material are salvaged for use in sub- 
sequent construction camps. Salvage of lumber, how- 
ever, has proved to be impractical, and high bids on the 
lumber from a $12,000 dormitory have been as low as $50. 

Had the houses originally provided at the Pickwick 
construction village been of the demountable type, ap- 
parently they could have been moved to Kentucky Dam 
at an average cost of $650 each, including new founda- 
tion and reconditioning as well as transportation. The 
big difference between the hypothetical $650 and the 
actual $1,280 cost of moving the rigid-frame houses lies 
in methods of loading and unloading and in the amount 
of reconditioning necessary after the moving, which in 
the case of the demountable houses would be only that 
required by normal wear and tear during the initial period 
of occupancy. Carefully moved demountable sections 
should suffer no damage in transit, while the same can- 
not be said of the unwieldy frame house. The costs of 
moving alone, exclusive of loading and unloading, are 
relatively low for either type of house—-$230 for the 
Pickwick houses moved via barge and $275 for the 
demountable houses moved by truck. This ratio would 
not hold, of course, if river transportation had not been 
available for the former. 

In analyzing the economic advantages of the de- 
mountable house versus the usual one-piece house, a 
clear distinction must be made between demountability 
and prefabrication. Prefabrication is a method of 
construction: demountability is a principle to which 
that method is applied. Although the Authority's 
demountable houses are prefabricated and may, as shop 
production methods are improved, be built more cheaply 
than by standard methods, no claims for savings in initial 
construction costs will be made until experience records 
have accumulated. Such evidence as is at hand, how- 
ever, indicates that the cost of building a demountable 
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Dam Sires, THROUGH PICKWICK 
LANDING Dam Lock 
In All 72 Houses Were Thus Moved 


Vou. 
house in a shop, moving the hous 
to a site within a 25-mile radius, ay 
assembling it, would be no greater tha, 
the cost of building a similar house 
conventional methods on the site. 

Be that as it may, the Authority. 
claim for economic advantages 
demountability, as distinguished fro, 
prefabrication, lies not in any saying 
of providing a house for initial oecy 
pancy, but in providing a house fo, 
re-use at a number of different site 
A third alternative, erecting new build 
ings, was chosen for the dormitoric 
at Kentucky Dam. Standard Ty, 
workmen's dormitories accommodat, 
60 men each and cost about $12.0 
Because of their size, moving them am 
great distance, whether by barge o, 
by highway, is practically out of the question. Ye 
a 60-man dormitory built in demountable units coy) 
be moved the 200 miles from Pickwick to Kentuck 
for about $4,500. These calculations are, of cours 
subject to considerable refinement, although they ar 
based on the actual experience of moving 22 cottag 
sections from Muscle Shoals to Pickwick Park. 

NEW CONCEPT OF HOUSING BEING EVOLVED 

Although undoubtedly there are many improvements 
that can be made in the demountable system developed 
by the TVA, the basic principle appears to offer a solu 
tion to at least a part of the problem of providing housing 
for construction workers and other temporary residents 
Just how far the principle can be applied to the solution 
of many of the nation’s housing problems remains to bx 
seen. Many other innovations in housing today offer 
great promise. 

Out of the housing experiences of the Authority, of 
various housing agencies of the Government, of the 
architects, builders, and manufacturers—all of whose 
efforts are being greatly accelerated by the national 
defense program—there is evolving a new concept 
revolutionary in its implications, that will have a per 
manent effect on the techniques of housing the workers 
of the nation. The time is near when the gap between 
the automobile trailer, ideal for vacations but sub 


standard on many counts as a family home, and the 
complete house, now desired by all but so far from the 
reach of many, will be closed by that technological 
the demountable house. 


curiosity 


@rprcTURE U? 
House MovinG BY RIVER—PREPARING TO HAUL STRUCTURE 
THe Hitt at Kentucky Dam Site. Roap Hap To Be Provil® 
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Road Work in Theaters 


of Military Operations 


Part lll. Bridging Considerations 


By Rosert H. Burrace 


Mayor, Corps or Enoineers, U.S.A. 


N an earlier article in this series b= refinements on bridges con- 


structed under 
be expected. 


on “Road Work in Theaters of 

Military Operations,’’ Col. S. C. 
Codfrev, M. Am. Soc. C.E., stated 
that ‘manifestly, a road is no 
stronger than its weakest link, which 
exists usually at a stream crossing.”’ 
In any theater of operations the 
roads and the railroads, the lines of 
communication, are the arteries 
through which must flow the life 
blood of the army, the men and 
materials which are the army; and 
the stream crossings and other 
bridges are the most vulnerable 
points in these arteries. In any 
battle zone the roads occasionally will be destroyed or 
blocked at critical points, and constantly will be sub- 
jected to punishing treatment; but the bridges, large and 
small, will be thoroughly wrecked. If there is any one 
thing that may be taken as an axiom by the engineers, 
it is that the number of bridges they must reconstruct 
in war will be more or less identical with the number of 
crossings in the road net, plus a few more, as some of 
these will be again destroyed. 

[he tremendous extent of the bridging task placed 
upon modern engineering troops is indicated by reports 
if one of the German armies, which on its rapid advance 
to the west in 1940, in a period of only eight or ten weeks 
constructed 183 emergency bridges (exclusive of railway 
bridges), from SO to 1,300 ft in length, with capacities of 
from 16 to 24 tons, as well as 57 ponton bridges. That 
accomplishment was the result of several factors. There 
was speedy evaluation of construction possibilities, ac- 
curate judgment as to the repair possibilities of damaged 
bridges, and good organization in the procurement and 
transportation of material. There was thorough plan- 
ning of every step, and finally there was the performance 
that can come only from thorough training and high 
morale. 

During the World War the bridging tasks to be under- 
taken by the engineers of the A.E.F. were fairly well 
defined. The theater of operations had been fixed for 


take advantage of the 
practice. 


settled regions. 


ranged through the 


irmy Signal Corps 


Hours’ Work ComMPLETE DARKNESS 


pair Made by 27th Engineers Under Fire at Bourevilles, France 


But it is encouraging to 
know that the dog-eared formulas of 
1918 have been revised and replaced to 


The portable steel bridge, too, 
ts a welcome innovation, certainly a 
vital need for any armored element that 
may find itself doing a blits campaign in 
one of our barren, untimbered, and un- 
Major Burrage's ar- 
ticle is the final one of this series, ar- 


Chief of Engineers of the Army. 


several years; the road net was a 
settledone; it wascertain that most 
bridges would be “‘out’’; and there 

ras available at least some informa- 
tion on the critical features of the 
streams to be crossed. It was there- 
fore comparatively simple to foresee 
the task, to estimate the probable 
requirements of materials, and to 
assign suitable engineer units. The 
problem was reduced to that of over- 
coming physical obstacles and fre- 
quently of overcoming the handicap 
of enemy opposition. Today, with 
the possible theater of operations 
unknown, the bridging task is by 
no means so clearly defined. 

In general the doctrine of military engineer operations 
has been that any engineer troops in the forward areas 
should be able to perform any of the tasks which may be 
encountered, but at the same time an endeavor has been 


fire are hardly to 


most recent civilian 


cooperation of the 


Two-Way BRIDGE CONSTRUCTED IN 2 Days, 15 Hours 


Span 188 Ft Long Built by 27th Engineers for 20-Ton Loads 
Remained in Service Five Years—Meuse River at Vilosnes, France 


made to provide special units for those tasks requiring 
either a special skill or special equipment. The divi- 
sional engineer units, accompanying the attacking forces 
at the very front, must keep pace with the advance, so 
cannot be encumbered with heavy equipment; they are 
more likely to be under enemy observation and fire, so 
cannot execute a complete or refined structure. Their 
task is to do only the minimum necessary to permit the 
advance of the division, involving perhaps the construc- 
tion of rafts, ferries, footbridges, and other hasty ar- 
rangements for the passage of forward echelons and 
combat trains. 

In accordance with that theory, as the advance pro- 
gresses, the divisions on the line are followed succes- 
sively by the Corps and Army troops. The Corps 
Engineers, less involved in combat and better equipped 
to handle heavier tasks, construct ponton or trestle 
bridges that will carry the heavier loads of the corps. 
They will also repair the roads. The Army troops have 
the task of improving all facilities, extending the rail 
heads, constructing semi-permanent bridges, and carry 
ing all maintenance. This procedure, however, is very 
flexible, and the nature of the situation or the terrain 
may require the use at the front of the special facilities or 
abilities of the Corps or Army troops. 
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the engineers now can cal) 
on the Air Corps ™ 
photographic reconnais. 
sance of inaccessib}, 
bridge sites; they now ar, 
equipped with motor 
ized air-compressors 
tractors, bulldozers 
power earth augers, 
power shovels, pjj 
drivers, power saws and 
drills, while personnel car. 
riers conserve the tim 
and energy formerly dis 
sipated in long marches, 

An aggressor nation 
starts, of course, with an 
advantage, for it knows 
exactly where its theater 
of operations is to be: jt 
has ample opportunity for 
extensive reconnaissance 
and preparation in tim: 
of peace; and it will not 
strike until every detail 
is ready. Inthe German 


Photographs by U.S. Army Signal Corps 
invasion, there is reason 

TRESTLE AND Crisp CONSTRUCTION IN FRANCE, 1918 to believe that ther 

(a) Salvaged Lumber in a Bridge East of St. Souplet. (+) Wreckage Can Be Useful. (c) Destroyed had been  considerabk 
Three Times, Rebuilt Under Shell Fire—Grandpré. (d) 6th Engineers on the Marne near Mezy advance design and in- 


deed that even befor 

In the A.E.F., for example, a corps mining regiment, the war began some of the bridges for use in the in- 

being naturally fitted for the work, was called forward to vaded countries had been fabricated in sections for 
construct observation posts overlooking enemy positions specific crossings. 

along the Vesle; and in the Argonne, where the Meuse On the other hand, should we become involved, ther 

River was a formidable obstacle, the army heavy-bridge is no certainty as to the locale, and specific preparation 


regiment operated all along the front. is out of the question; we must be prepared for a wide 
During the World War the heaviest loads to be carried range of possible conditions. It is probable, however, 
by the army did not exceed 20 tons. The fixed bridges that the great majority of bridges which may have t 
(the use of floating bridges by engineer troops has been 
discussed in another article of this series) built by 
engineer troops in the zone of advance were restricted to = 33 S 33 3 33 eo 
those using wooden trestle, crib or pile supports, em- 5 + 
jloying of course any existing piers or abutments. 46 
though steel rails or salvaged truss members were oc- 5 2 | 2 
casionally used. Practically no power tools were avail- S 8 g 
able, and no special equipment other than improvised S 8 = F 
pile drivers or gin-poles. (9) (rye 
The performance of our engineer troops under such 
restrictions was noteworthy, and may be illustrated by © 2 
two examples. In one case a demolished stone arch 3 2 8 8 8 8 g 
with a span of approximately 30 ft was replaced by a x % 3 2 + — = 
wooden structure, crude but good for a 15-ton load, in 16 1s 
less than two hours’ time, although built under shellfire 
and in complete darkness. In the second case, where the 38 33 
crossing involved a 60-ft creek, a river 188 ft wide, a wes ™ 38 
24-ft canal, and a 30-ft mill race, a more pretentious 


job was done, providing a two-way structure, 12 ft 
above 8 ft of water, and designed for a 30-ton load. The 
construction required 2 days and 15 hours, and the 
bridge remained in service on a main highway for five 
years following the war. 

Today the mechanization of armies and the de- , 
vek ypment of blitzkrieg tactics have brought a tremen- Fic. 1. WHEEL Loaps oF Gu.nctes ARMY — | 
dous increase in speed; the result, as it affects the engi- (a) Searchlight Truck, 2*/s-Ton, (b) Cargo Set. 5 veel 
neers, is more vehicles and heavier loads—getting for- (4) 3-In. 
ward sooner. The diversity and the range of the loads Gun Mount, Gun Carriage, (#) 240-M. 
involved in moving a.modern army are indicated in Fig. prowitzer Carriage, (1) 90-Mm Anti-Aircraft Gun Mount, Sicsle 


8970 Lb 
3230 Lb 
7650 Lb 


*r— 3300 Lb 400 Lb 
3300Lb 8500 Lb 


+ 

_ 

4 
7920ib 


7120lb 


$ 

8410Lb 


1, which shows typical wheel and axle loads. Axle, (m) Fuel-Servicing Truck, () Wrecking Truck, (0 Balloon 
To balance the scales in some degree there have been Winch, (p) Mobile Helium Purification Laboratory, (¢) Opera" 


corresponding improvements in material and technique; Room, (r) Sterilizing Unit, (s) Kitchen, (¢) Supply Trailer 
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be built, in whatever area, will be very similar to those 
built in France, and for usual conditions the same 
general designs, employing 4-post trestle or pile bents, 
will apply (Fig. 2). The standard-type trestle is de- 
signed for the heaviest loads accompanying a field army, 
or for the H-15 design loading adopted as standard by 
the American Association of State Highway Officials. 

Standardization of design has of course been neces- 
sary in order to simplify the procurement, storing, and 
field requisitioning of bridge material, although the 
exigencies of the situation frequently will require varia- 
tions from or adaptations of that design. When timber 
stringers are used, spans should not exceed 15 ft, center 
to center of trestles, and for spans up to 25 ft, steel 
beams are now available. Rarely will such spans be 
exceeded, because of the limitations imposed by the 
availability of material and the impracticability of 
transporting and handling heavy members. 

Because of the relative simplicity of erection, framed 
trestle bents with mud sills are most frequently used, 
when suitable footings can be prepared. In soft ground, 
deep water, or where the scour is severe, piles of course 

have many advan- 
Hasty Method, Toe-Nailing With » +6" tages, and the engi- 


60d Nails. Angular Blocks Nailed 
to Each Side 5 Group of Stringers) \ neer equipme nt in- 


Layers of 3"x12" Plank Floor, cludes gasoline 
shovels with _ pile- 
Z driving rigs employ- 
Air hammers would 
permit greater driv- 

\ 6 ing speed but require 

ok \ © 2 a comparatively 
e | plant. Pile bents in 

e iT 2 general correspond 
|i © to trestle bents in 
dimensions, except 
: s that in bents up to 

ri? ft in height no 
/Scabs, 2"x6"x18" cross bracing is re- 

Vy quired, and in all 

piles are “‘battered’’ 


to give stability. 

Fic. 2. Bent or Trestee Bripce ror Whenconditionsper- 

Corps anp Army Loaps (H-15) mit, the bearing 

power is determined 

by test loading or by observation of penetration under 

successive blows, but in general the probable safe loads 
are considered to be as given in Table I. 

A more humble and less symmetrical substitute, but 
one of great expediency in many situations and worthy 
of more consideration than it has received, is the crib, 
the value of which lies in its adaptability to irregular 
footings and its employment of easily available ma- 


Taste I. BEARING POWER OF Prices, 1 Fr in DIAMETER, IN 
T JJ y 
JIFFERENT SOILS AT VARIOUS PENETRATIONS 


PROBABLE PROBABLE 
ENETRA- Sare Loap, CHARACTER PeNneTRA- Sare Loap, 
SOIL TION, Fr La or Sor TION, Fr Le 
Soft mud 15 4,500 10 20,000 
Soft clay \ 30 10,000 12 24,000 
ay Compact 15 28,000 
5 0,000 sand 06 
Compact silt 20 13,000 
30 20,000 s 20,000 
10 15,000 10 24,000 
Stiff clay ] 15 23,000 Sand and 12 28,000 
20 30,000 gravel } 15 34,000 
Com 30 45,000 20 43,000 
pact sand 8 16,000 30 60,000 


Photograph by U.S. Army Signal Corps 
SPANNING A RAVINE WITH THE NEw H-10 
PORTABLE—TANKs WAITING TO CROSS 


CivitEnGineeERING for July 19g! 403 


Photograph by U.S. Army Engineer Board 


PREFABRICATED STEEL PreR UNITS FOR PORTABLE H-20 BRIDGE 


terial. Railroad ties, dapped and drift-pinned together, 
are almost ideal for the purpose, as are odd pieces 
salvaged from wrecked buildings. The crib is filled 
with stone or rubble and the whole usually surmounted 
by a trestle bent. 

For unusual spans, or for speedier bridging in difficult 
locations, where intermediate supports are impracti- 
cable, the present equipment includes portable steel box 
girders. These, described in detail in the March 1941 
issue of CrviL ENGINEERING, are carried in sections ap- 
proximately 12 ft long, and are available in two sizes. 
Using various numbers of girders, the smaller of the 
bridges, the H-10, may be used for spans about as 
follows: 


H-10 Loapine H-20 Loapino 


72 ft 36 ft 


The H-20 bridge, using heavier sections, will carry 
the H-20 loading with two girders on spans up to 125 
ft. It is apparent that, by using multiple girders and 
occasional intermediate crib or trestle supports, pro- 
vision can be made for carrying even a 50-ton tank. 
In that connection it is of interest that the usual two- 
way civilian highway bridge of H-15 rating, because of 
the factor of safety employed and because of the dis- 
tribution of the load, can carry such a tank (at a low 
speed), if the traffic is limited to one direction. 

To be transported at the head of a mechanized 
column, particularly on cross-country movements, the 
engineers have developed trussed skids or ramps, each 
about 18 in. wide and 18 ft long, weighing about 600 Ib 
and capable of carrying the 13-ton tank. These are use- 
ful for crossing narrow but deep streams, shell holes, or 
trenches, especially so where speed is vital, since they 
may be placed in a few moments. As an accessory 
development to expedite emergency bridging, there are 
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TANK ON H-10 SpAN—Norte Bottom Cuorp SPpLice 


available knockdown steel cubes, about 3 ft on a side, 
prefabricated from angles and quickly assembled on the 
job. These may be grouped and stacked to form piers 
as intermediate supports for the heavier bridges. For 
the temporary reinforcement of standing but deficient 
structures, such as exist on many of our highways, a 
simple jack-type shore similar to the building contrac- 
tor’s stud-jack, has a wide field of application. Such 
shores have been issued to engineer troops and used 
effectively during maneuvers. 

Other types of portable truss bridges are under de- 
velopment, based on study of the best types in use by 
foreign armies, and the use of cableways as an al- 
ternative for bridges under certain conditions is also 
being studied. However, the status of this development 
work is at present confidential. 

While the greater part of the bridging tasks confront, 
ing the engineers in war will call for partial or complete 
reconstruction, standing bridges will occasionally be 


\ 


Fic. 3. TypicaL RBINFORCING EXPEDIENTS 
Above, A-Frame for Girders; Below, Struts and Trestles for Floors 


available, and in peace-time maneuvers existing bridges 
will practically always be used. A new bridge should 
never be built if an existing one can be made to serve 
more quickly or easily. 

In this country the newer bridges on the principal 
interstate routes, such as those included in the “strategic 


highway network,” and in fact those on the majority of 
the U.S. numbered routes and state highways, wil] jp 
most cases carry gross loads of 15 tons, while the newer 
bridges on the secondary roads will usually be good for 
at least 10 tons. For such new bridges with heavy oop 
crete or other type floors giving wide load distribution, 
single vehicles at low speeds may exceed posted | adings 
by 50°) on single-lane bridges, or by 100° on wider 
structures. 

For older bridges, or where there is any question of 
the condition or capacity, a careful examination must be 
made. A road and bridge reconnaissance is the firs 
duty of engineer troops upon entering any area. |p 
checking the capacity of a bridge, time will seldom b¢ 
available for a complete study and calculation, and the 
military engineer must resort to a quick check, a few 
rules of thumb, and his own judgment, fortified by the 
fact that when there is any doubt a simple reinforce 
ment can usually be quickly provided. One of the best 
criteria, of course, is the actual performance record of a 
bridge, which often may be determined by observation 
or inquiry. 

Unless there is evidence to the contrary, it is assumed 
that the abutments and any intermediate supports are 
adequate or at least are what they appear to be. In the 
superstructure, a check of the horizontal and vertical 
alinement may indicate points of weakness. Record 
will be made of the spans, size, number and spacing of 
stringers, depth of steel beams, thickness of flooring, and 
condition of all members. As a simple rule, the thick 
ness of the planking in inches should be at least |', 
times the clear distance between stringers in feet, the 
minimum being 2 in., preferably 3 in. Inadequate 
flooring is easily reinforced with an additional layer 
Stringers may be added to the deck, and truss members 
may be reinforced with timber struts or by cables and 
turnbuckles. Usually the simplest method will be to 
provide additional supports, using one or more trestle 
bents when footing is available, or knee braces or A 
frames when the water is deep (Fig. 3). 

Today we have greatly iinted ed equipment and troops 
trained in its use; we have unlimited sources of ma 
terial, and every day are tapping the vast reservoir o! 
man power provided by the Organized Reserve and A 
Selective Service Act. The highway workers, miners 
and construction men who come to the engineers do not 
need to learn so many new arts as do men who join the 
infantry and artillery. The methods of military road 
and bridge work do not differ basically from everyda) 
civilian methods, except that they have the advantage 0! 
ample manpower and are governed by considerations oi 
time rather than cost. 

Our new engineer soldiers in many cases will be pra 
ticing their own skilled trades, reinforced by the armys 
training in organization and teamwork. With our com 
bination of men, tools, and energy, we can face ou! 
bridging problems in the confidence that we shall 
able to meet them effectively. 


PoRTABLE STEEL Ramp Is HANDY FOR DITCHES 
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Lake Traverse—Bois de Sioux Project 
Flood Control and Conservation Are Objectives of Current Work on Minnesota-Dakota Border 


Mayor, Corps or ENGINEERS; 


S jts name indicates, the 
Lake Traverse and Bois de 
Sioux River Flood Control 

and Water Conservation Project is 
designed to serve more than one 
need. Its main purpose is to pro- 
vide complete protection for 42,000 
acres of agricultural land against a 
flood that may be expected to occur 
on the average once in every 30 
years and to provide partial protec- 
tion to these same lands and to 
12.000 additional acres against 
greater but less frequent floods. A 


secondary benefit is the improvement in water levels of 
Lake Traverse (Fig. 1), which is separated into two parts of 
unequal elevation by Reservation Highway. Between 
Browns Valley, Minn., and State Highway No. 117 
Reservation Highway), this lake will be raised approxi- 
mately 5 ft above its level of recent years, thus providing 
an ideal spot for boating, swimming, fishing, and wild life 
conservation. The lower part of the lake, which is di- 
rectly north of State Highway 117, may be raised about 


By J. W. Morecanp 


LOWING north inio Hudson Bay, 

the Red River and its upper tribu- 
tartes form the boundary between Min- 
nesota on the east and the two Dakotas on 
the west. In this locality the current 
Lake Traverse—Bois de Sioux Project, 50 
miles long, serves these three states, pri- 
martly in flood protection, and second- 
arily in the interest of recreation and 
conservation. Both hydraulic studies 
and construction features, especially for 
earth embankments, are covered in this 
interesting account by Maj. Moreland. 


3 ft, greatly enhancing its possibilities for duck breeding 


and hunting. 


way Dam, and Browns Valley Dike. 


Channel improvement work consists of enlarging 
and straightening about 24 miles of the Bois de Sioux 
River so that it can carry, with 1-ft freeboard, a dis- 


+ i Beginning of Project 


District ENGIneer, St. Paut, MInn. 


Its control structure consists of 
a highway bridge beneath which are 
three welded Tainter gates, 16 ft 
high and 13 ft wide. In general, the 
Tainter gates in dams are installed 
with the supports on the down 
stream side. In this case the reverse 
is true; thus the steel in the gate 
arms is in tension and the concrete 
in the supports is in compression, 
which of course is the desired condi- 
tion. This method of installation is 
made possible because the pool 
usually will be held at an elevation 


lower than the trunnions and the gates need be operated 
infrequently during the freeze-up period. 

Next to the south is the Reservation Highway Dam, 
which consists of the raised portion of Minnesota State 
Highway No. 117 where it crosses the lake bed. A con- 
trol structure just below the bridge on this highway is 
113 ft long, and consists of an earth-fill dam with steel 
sheet piling cutoff walls and grouted riprap surface. 
This is topped by a concrete sill through which passes 


a series of vertical H-sec- 
tions, providing 17 short 


Construction features of the project, based on their ‘ . 


physical location and starting at the north end (Fig. 1), 
are readily divided into four parts: Bois de Sioux Chan- 
nel Improvement, White Rock Dam, Reservation High- 


bays which may be par- 
tially blocked with stop 
logs. The elevation of the 
concrete sill is 974 ft, and 
the stop logs between the 
H-sections are provided to 
maintain a water surface 
at El. 977. In addition, 


charge at White Rock Dam of 1,100 cu ft per sec. To = ai two 18-in. culverts, con- 
accommodate the discharge from the Rabbit River, the ~ ‘mpremen trolled by gates, were 
channel capacity below was increased to 2,000 cu ft per « _ placed through the dam 
sec. In some places it was advantageous economically, S with inverts at El. 970.0. 
as well as hydraulically, to construct cutoffs, thus both " S (All elevations for this 
straightening and shortening the river channel. ' project are referred to 
It was necessary to rebuild one railroad and two high- 7 wo Mean Sea Level Datum, 
way bridges and to alter two other railroad bridges. Be- U.S.G.S., 4th General Ad- 
cause the five remaining highway bridges had closely - } justment, 1912.) 
spaced piers on shallow foundations, the channel section 4 Waite — Dem On the Minnesota side 
was modified at these points to conform to this condition ste ~~ the highway, which is now 
and the banks where the constric- « being surfaced with soil 


tions occur were revetted with rip- 
tap to compensate for the increased 
velocity of flow. 

The White Rock Dam, of im- 
permeable rolled earth fill, is about 
3 miles long, with a top width of 
26 ft and a maximum height of 16 ft, 
allowing 4 ft of freeboard. Slopes 
are 1 on 2'/, upstream and 1 on 2 
downstream. The upstream slope is 
Protected by a 6-in. bed of gravel 
upon which is laid 12 in. of riprap. 
A toe drain, 6 in. of gravel between 
two 6-in. layers of sand, is incorpor- 


ated in the downstream portion of 
the dam 


Reservation Highway Dam 


z 
@ 
Wheaton 


cement, has been raised to 
El. 980, and on the South 


uso Dakota side, to El. 983 
‘Mile 41.7) som, (Fig. 2). Under all possi- 
¥ ble flood conditions the 
4s South Dakota side will be 
out of water and the con- 
trol structure will be ac- 
Scale in Miles 
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@_End of Project 
Mile 59.0) 
> Browns Valley 
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cessible. 

Further south, that is 
upstream, is the Browns 
Valley dike—to prevent 
the pooled water in Lake 
Traverse from overflowing 
across the divide south- 
ward into the Minnesota 
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River basin. It has only one main feature, an em- 
bankment 3,700 ft long extending northeast and south- 
Its maximum height is 10 ft and its top width is 
also 10 ft. Minor raising of two highways will be needed 
where the dike abuts against them at each end. Ditches 
will be provided to drain the area between the highways 
and south of the dike. This area now drains north into 
Lake Traverse and its drainage must be diverted south- 
ward by means of the Little Minnesota River. 


west. 


HYDROLOGICAL STUDIES 


Lack of records complicated the hydraulic design of the 
Lake Traverse-Bois de Sioux Project. In determining 
the conservation pool level, the normal inflow into the 
lake had to be first computed. It was found that there 
were intermittent discharge records since 1920 for the 
Mustinka River, the main tributary to Lake Traverse. 
For the missing periods, runoff was computed from rain- 
fall records. As a check, the runoff for some periods of 
known discharge was computed, and a reasonable agree- 
ment was found. The discharge figures for the Mustinka 
River, which drains an area of 776 sq miles, were then in- 
creased in direct proportion to the Lake Traverse drain- 
age area, 1,320 sq miles. Thus the monthly inflow since 
1920 was determined. 

Except at widely separated times, there was no record 
of lake levels. Monthly levels were found by means of 
the computed inflow, the outflow record at a Fairmount, 
N.D., station on the Bois de Sioux River, and a series of 
evaporation curves based on the mean monthly tempera- 
ture, average monthly humidity and wind velocity. 
Reasonable checks were made with the available record, 
including the level that obtained in November 1936, 
which was 966.9 ft. 

A second set of computations was then made assuming 
that all the water had been stored in the lake; that is, 
the outflow records at Fairmount were omitted. Be- 
cause of large evaporation losses, natural conditions were 
little improved, the computed level of 966.9 being reached 
in January 1937 instead of November 19536. 

To reduce evaporation losses, a reservoir with less sur- 
face area was needed. The lake is divided into two parts 
by Minnesota State Highway No. 117, which crosses the 
valley on an embankment and a short bridge. A dam at 
the bridge opening, together with the highway embank- 
ment would control the southern and deepest part of the 
lake. This southern section has about half the surface 
area, and almost all the drainage area of the lake. Com- 
putations for the south part, made as indicated previ- 
ously for the entire lake, indicated that the normal con- 
servation level could be taken at El. 977 (Fig. 2), which 
represents a compromise between flood control and con- 
servation uses. The computations also showed that since 
1920 the conservation pool would have reached this eleva- 
tion in six different years. The elevation would have 
been 970.5 in January 1937, at which time, after the pro- 
tracted drought, the lake would have been 3.6 ft higher 
than under natural conditions. It is to be noted that 


the elevation of 977 cannot always be achieved. 
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Disk Harrow Usep IN SCARIFYING AND MIXING WarTER 
FIL, ON Wurre Rock Dam 


Because there has been no flood discharge of appreci- 
able size in the Bois de Sioux River since 1916, it was diff. 
cult to obtain data for flood control design. From a 
study of the discharge records of the Red River, of which 
the Bois de Sioux is a tributary, at Fargo, N.D., it was 
estimated that the frequency of the 1916 flood was on the 
average about once in 30 years. Studies indicated that 
protection against greater floods resulted in a large in- 
crease in cost and a small increase in benefits. It was 
then decided to design the flood control reservoir, outlet, 
and outlet channel s> as to control floods equal to that of 
1916. 

Because inflow records into Lake Traverse during 1916 
were not available, discharge records during that period 
for the Wild Rice River at Twin Valley, Minn., 100 
miles to the north, were used. The two drainage areas 
are not unlike and the figures for the Twin Valley station 
were increased proportionally for a drainage area the 
size of that of Lake Traverse. From these data a sum- 
mation hydrograph based on mean monthly discharges 
was prepared, and the discharges advanced 10 days for 


March, April, and May to account for the difference in t 
time of the spring runoff. A check with the runoff for , 
Lake Traverse for the spring of 1916, made from the t 
rainfall records, showed close agreement. 
Since the Bois de Sioux River flows northward and the 6 
runoff of snow melt in the headwaters may be blocked by . 
ice in the lower valley, the reservoir should retain all t 
inflow until May 1. This will allow sufficient time for 
the uncontrolled downstream tributaries to pass their > 
probable peak discharges; also the period of possible ice 4 
jams, with resultant backwater flooding, will be over. p 
From the summation hydrograph it was found that the T 
volume to be stored up to May 1 would be 126,000 acre- t] 
ft. After that date it varied according to the rate of 2 
emptying the reservoir, which in turn determined the " 
amount of channel improvements necessary to pass the 
outflow without flooding adjacent agricultural lands. D1 
Cost studies were made for three combinations of storage I 
reservoirs and channel improvements, in which the flow uy 
capacities of the channel were 500, 800, and 1,100 cu ft si] 
per sec. CO 
For any one combination, the cost was influenced by ch 
the necessary height of dam to store all water retained, th 
the accompanying flowage and changes in highways th 


affected, and an excavated channel downstream from the 
dam to carry the regulated flow with a water surface ! 
ft below top of bank. Thus it was found that a regulated 
outflow of 1,100 cu ft per sec was the most economic®, 
requiring a storage capacity of 126,000 acre-ft, which 1s 
available between Els. 981.0 and 977.0 south of the 
Reservation Highway and between Els. 981.( and 972.0 
north of that highway (Fig. 2). 


LAKE TRAVERSE RESERVATION CONTROL STRUCTURE 
Stop Logs in Place; Discharge Through Culverts 
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Bors pE Sioux CHANNEL AFTER EXCAVATION, LOOKING 
DOWNSTREAM 


So far the hydraulic study has been considered only 
on the basis of the 1916 flood. While the project is not 
designed to give complete protection for floods greater 
than that, the structures must be safe for any flood. All 
available rainfall information was studied, and from this 
it was estimated that the maximum possible inflow into 
the reservoir would be about 6,000 cu ft per sec. It was 
found that by allowing a surcharge of 1.0 ft on the normal 
flood-control elevation, an outflow of 4,000 cu ft per sec 
would be the maximum necessary for this inflow. An 
outflow greater than 4,000 could not of course be held 
within the banks of the Bois de Sioux channel, but flood 
conditions would still be alleviated. 


DESIGN OF BOIS DE SIOUX CHANNEL 


Many of the conclusions reached in these studies are 
shown graphically in Fig. 2. The slope and cross section 
of the Bois de Sioux channel were determined by a study 
of the ground slope. From the profile an average ground 
slope line was drawn from the dam to Rabbit River and 
thence to the end of the project. It was decided to 
make the bottom of the channel approximately parallel 
to this line (Fig. 2). A 1-ft freeboard was selected. 
After a study of the best cross section, a bottom width of 
60 ft and side slope of 1 on 3 appeared the most eco- 
nomical from the standpoint of construction and main- 
tenance. 

To pass the maximum required outflow of 4,000 cu ft 
per sec, the White Rock control structure was designed 
so that its three Tainter gates can discharge 5,600 cu ft 
per sec with pool elevation at 982 and tailwater at 978. 
rhus, if necessary, only two gates ean handle practically 
the entire discharge. In discharging 1,100 cu ft per sec 
under normal flood operation, the tailwater at the dam 
will be at El. 971 with a depth of 8 ft in the channel. 

For the Reservation Highway structure it was first 
proposed to use a fixed dam with a crest at El. 977. 
However, as most of the inflow into Lake Traverse occurs 
upstream of this dam, it was found advisable to lower the 
sill to El. 974 and use 3 ft of stop-logs so that, when flood 
conditions become apparent, the upper pool can be dis- 
charged into the lower pool before El. 977 is reached in 
the upper pool. If the discharge is not begun until after 
the upper pool reaches this elevation, in a major flood the 
lower pool cannot be raised rapidly enough to prevent 
the highway from being overtopped while several feet of 
head exists between the two pools. This would very 
probably result in damage to the highway embankment. 
' With the upper pool at conservation level and the 
Wer pool at or below El. 974, the structure can pass 
00 cu ft per see. When the Minnesota side of the road 
‘ overtopped, the discharge of 4,000 cu ft per sec at the 


GRAVEL AND RIPRAP ON UPSTREAM 
SLope oF Wuire Rock Dam 
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White Rock Dam and the maximum possible inflow limit 
the discharge across this two-mile section of the Reserva- 
tion Highway Dam to about 5,000 cu ft per sec. 

Tests of the earth fill for the White Rock Dam made at 
the U.S. Waterways Experiment Station, which is oper- 
ated by the Corps of Engineers at Vicksburg, Miss., 
indicated that upstream side slopes of 1 on 2'/s, if re- 
vetted, and downstream side slopes of 1 on 2, were ade- 
quate. A top width of 26 ft provided adequate safety. 
When rock for revetting proved scarce, a study was made 
of the cost of an unrevetted upstream face with a slope of 
lon 15. This was found to be more expensive than the 
design first considered. 

At the Reservation Highway Dam, which will be over- 
topped by some floods, the upstream and downstream 
slopes were made 1 on 8 without riprap. Inasmuch as 
possible failure of this earth structure is safeguarded by 
the White Rock Dam downstream, these slopes are be- 
lieved adequate. They will be seeded to minimize ero- 
sion when overflow occurs, and it is believed that the 
maximum head will not exceed 1 ft. The available fill 
material in the vicinity of the Browns Valley dike is 
inferior to that found at the White Rock Dam; there- 
fore, its landward slope and its lakeward slope above El. 
981 were made lon 4. Because of the scarcity of riprap, 
the lakeward slope below 981 was flattened to 1 on 15. 


ROLLED EARTH FILL FOR WHITE ROCK DAM 


The most interesting part of the entire job was the 
compaction and moisture control of the impervious 
rolled earth fill. In all such work, careful consideration 
should be given to the selection of sheepsfoot tampers 
that are adapted to the available soil, and of supple- 
mentary equipment that assists in adding water to the 
soil or drying it. 

In general, best results on heavy, cohesive soils will be 
secured with comparatively heavy types of sheepsfoot 
rollers. A unit load of not less than 200 lb per sq in. 
should be a minimum. Heavier rollers are justified on 
many kinds of work. If the feet are too close together or 
of such shape as to cause adherence of soil, and are used 
in the more plastic materials that are near the optimum 
moisture content, the rollers plug up completely with soil 
and cannot be moved. Experience indicated that 
cleaners should be provided both ahead of and behind the 
roller, and that these should point downward so as to peel 
the soil off the drum. Both the cleaners and the tamping 
feet should be kept built up to size by field welding. 
Heavy disks for mixing the soil and breaking up clods are 
often useful. Heavy-duty spring-tooth harrows are also 
found efficient at times. A scarifier and other equipment 
for loosening the base or for removing rock are necessary 
items. 

From the standpoint of costs, it is advantageous if the 
fill can be placed at or very near the optimum water con- 
tent. If it is too dry, water must be added and thor- 
oughly distributed through the layer to be compacted. 
If too wet, it must be left exposed and turned over peri- 
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CompLetep Tatnter Gate Srructure ror Wuire Rock Dam FROM UPSTREAM 


odically to cause uniform drying. The addition of water 
to material that is considerably below the optimum is 
most difficult, as dry soil requires considerable mixing to 
secure uniform absorption. Borrow pits in which the 
soil is at or slightly above the optimum are very desirable. 
Ponding of borrow areas to add water is an excellent con- 
struction procedure, if it is adapted to the excavating 
machinery used and if the soil is not too heavy to permit 
penetration of water. Very dense clay soils ordinarily 
cannot be improved by this practice. 

The soils used in the White Rock and Reservation 
Highway dams varied from very fine silts containing 
appreciable percentages of clay, to rock flour of the 
weathered gray clay drift of the area. With the poorer 
silty soils, densities in the embankment varying from 95 
to approximately 106 Ib per cu ft dry weight were ob- 
tained with optimum moisture from 20 to 25°, and for 
the better grade of silty soil, a density of about 110 Ib 
was secured with about 17 to 20% optimum moisture. 
The weathered clay drift which is the bed soil of the area 
could be compacted to dry-weight densities of 115 to 125 
Ib, depending upon the nature of the particular soil, with 
optimum moisture content of 13 to 16%. 

Construction procedure was as follows. The previous 
lift of the embankment was wet down if it had dried be- 
low the optimum moisture. If the fill was too smooth it 
was scarified. Material was then placed in such thick- 
ness as to produce a final compacted layer of approxi- 
mately 6 in., processed to insure the optimum water con- 
tent, and then rolled by sheepsfoot tampers, 8 to 10 
passes being required as a general rule over the entire 
area. At times the contractor ordered additional passes 
to compensate for soil drier than the optimum or to secure 
the mixing and drying effect produced 


Vou my Ne> 
for the drawing of Proctor compaction 
curves. 

Information as to the natura] Water 
content of the soil in the borrow areas 
the optimum moisture content required 
for wet compaction, and the approxi 
mate amount of moisture that must }y 
added, was furnished daily by the lab 
ratory to the inspectors to guid their 
judgment. Inspectors were trained jy 
the laboratory and in the field by work 
ing with experienced men. They c& 
veloped a sixth sense which assisted 
them in determining whether or not thy 
water content was near the optimum 
They soon learned to determine th, 
“feel” of the soil at and on both sides oj 
optimum moisture content; to observe 
the behavior of the sheepsfoot tampers 
at different moisture contents with 
different types of soil; and.in general to determine the 
quality of workmanship by sight and touch. 

For each 1,000 to 1,500 cu yd of soil placed, check 
samples were taken by the laboratory personnel and 
tested. These specimens, '/ i -cu ft in size, were taken at 
fixed elevations and fixed locations in the cross section at 
alternate even stations along the dike. Control tests 
were run from these field specimens taken after compac- 
tion to secure correlation between the density that should 
have been obtained and that actually achieved in the 
field. This information was given to inspectors daily, or 
as soon as available, to guide them in future work. The 
specifications required densities of 93°% of the maximum, 
as determined by laboratory tests. The net results o/ 
all comparison tests show that densities have run as good 
as, or better than, specified. 


OPERATION PROCEDURE 


Operation of the two control structures, as planned, 
will limit the lower pool elevation to 972 during the 
winter. About March | the gates of the White Rock 
Dam will be closed and the inflow retained in the reser 
voir until May 1. After that date flows will be dis- 
charged not exceeding 1,100 cu ft per sec until the lower 
pool has been drawn down to El. 972, which will be main 
tained as far as possible. If the pools tend to exceed E! 
981 before May 1, the Tainter gates will be opened and 
flows up to 4,000 cu ft per sec will be permitted in an 
effort to maintain the pool at El. 981. At all times the 
water level in the upper pool will be kept at El. 977 as tar 
as possible. As soon as the level tends to rise above this 
point, flow will be discharged into the lower flood control 
pool. Stop logs may be removed to expedite discharg: 


RESERVATION WHITE ROCK RABBIT RIVER 


BROWNS VALLEY 
by the tampers during the first few DIKE HIGHWAY DAM DAM 
passes. In general, beyond a certain Non-Overfiow 

ini ition: Section, South 
minimum number of trips, additional Direction of Flow of | 
passes produce comparatively littleim- 986.0 _Flood 1916,E! 981.0~. Dam, El 983.0 | Ei 986.0 1100 Cu Ft per Se: 
provement in density. Control of the + > -E1 971.0 Discharge Flow Line 
water content is the most important Pool Ei 977.0 Conservation, 
factor, as without it no added amount eee — 0.00014 ~ 
Section, Minnesota Bottom of Channe! £1 954.0 


of rolling can secure as good results as 
can be got with proper control of Fic. 2 
water and a smaller amount of rolling. 
Specifications required development of a pressure of 
not less than 200 Ib per sq in. of tamper surface, and 
rolling at the optimum moisture content to a density 
approaching the maximum. Samples were taken in 
borrow areas from each different type of soil encountered. 
Tests were then run on each specimen to provide data 


Side of Dam, E! 980.0 


ScHEMATIC ProFiLe INDICATING WATER LEVELS AND CONTRO! 


Construction, by contract, was begun in September 
1939 and will be completed during 1941. The project 
was designed and construction inspected by pers mnel of 
the St. Paul District Office, U.S. Engineers, under the 
direction of the writer and his predecessor, Brig. 
Philip B. Fleming. 
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Construction Features of Shasta Project 


Part IT. Conveying Aggregate, Mixing and Placing Concrete 


Construction Enorneer, U.S. Bureau or Revpino, Catir. 


LANNING a structure as 

huge as Shasta Dam, requiring 

i\0 million tons of concrete ag- 
gregate, to say nothing of other sup- 
plies, is a major task in itself. To 
meet the strict specifications and 
obtain the required volume, it was 
necessary to go toa river deposit 10 
miles to the south, at Redding, Calif. 
There a large aggregate plant was 
installed for procuring the sand and 
gravel, as described in the June 
issue. 

Next came the question of trans- 
portation to the dam site. The 
obvious solution was by rail, since 
the main line of the Southern Pacific 
ran between the supply at Redding 
and the terminus at Coram, just 
below the dam. Further study, 


By Ravpu Lowry, M. Am. Soc. C.E. 


ted addition to mere size, this project ts 
outstanding because of the details 
and thought that were put into the con- 
tractors’ plant. The cableways are of 
record-breaking size and are so arranged 
that all parts of the dam and power house 
can be worked on from above at all times. 
The aggregate conveyors are of unprece- 
dented length. The shops are equipped 
to make major repairs of all kinds. 
The hospital is prepared to take care of 
any emergency. The hospital, office 
buildings, and bunk houses are heated 
with butane in winter and are atr condt- 
tioned in summer. Even the smallest 
camp house has an electric stove and 
electric hot water heater. Many of these 
refinements, suggesting the efficiency of 
the line production of automobiles, are 
described in this interesting article by 


operating in the rain continued to 
travel over the stationary head 
pulley when the motor was stopped. 
This condition was corrected by 
installing a corrugated rubber cover 
around the surface of the head 
pulley. Some difficulty was also ex- 
perienced with excessive breakage 
of the larger sized aggregate in the 
drop of the material from one flight 
to another. Baffles installed in the 
near vertical chutes between the 
flights have largely corrected this un- 
desirable condition. The Govern- 
ment pays the Columbia Construc- 
tion Company 60 cents a ton for 
aggregate, 40 cents for processing, 
and 20 cents for delivery at Coram. 
This price per ton is equivalent to 
$1.10 for the aggregate in a cubic 


however, showed the economy of 
continuously moving the tremen- 
dous quantities of aggregate by belt 
conveyor. Accordingly the contractor was authorized 
to install an elaborate conveyor system. The Redding- 
Coram conveyor is 9'/y miles long. It consists of 26 
fights of varying lengths, depending on the grade. 
The longest flight is */; of a mile, and the steepest 
grades are 25%. Each flight is powered with a 200-hp 
motor. The motors on the downhill flight act as genera- 
tors by utilizing the available potential energy, and are 
braked automatically in case of power failure. The 
speed is 550 ft per min or approximately 6 miles per hr. 
rhe belt width is 36 in., and the capacity is 1,100 tons 
per hr. Since it would take a train about two hours to 
make the round trip to the dam without allowing any 
time for loading, switching, or dumping, this conveyor 
has the approximate capacity of a 44-car train in con- 
tinuous operation. The aggregate is weighed for 
payment over belt scales as it is delivered at Coram, 
where it is dumped into concrete-lined boots by a shuttle 
belt. All flights are remotely controlled from the 
Coram end of the conveyor. In starting the belt, the 
light nearest Coram, No. 26, is first put into 
operation, and just as soon as this flight at- 
tams full speed, No. 25 is automatically 
started, and the same sequence prevails until 
all flights are in operation. In stopping the 
belt, the sequence is reversed. Any flight 
ay be stopped at its particular station, in 
which case all flights between the station and 
the plant are likewise automatically stopped. 

[he belt conveyor has been operated with 
‘ntire satisfaction to date. One difficulty 
“as encountered when downgrade flights 


APRIAI EW OF Dam Srre Lookinc Nortu up 
SACRAMENTO RIVER 

Southerr Pacific Railroad Tunnel in Left Fore- 

ground to Power House Construction » Cable- 

Plan Headtower and Automatic Concrete Mixer 

lant at Left Center: a Cableway Tailtower on 


\ireular Track at Lower Right 


Mr. Lowry, which supplements his 
paper in the preceding issue. 


yard of mass concrete. The gravel 
processing plant cost $1,400,000 
and the belt conveyor between the 
plant and Coram $1,460,000. 

The contractor constructing the dam, the Pacific 
Constructors, Inc., operates the shuttle belt dumping the 
proper sized aggregate in its respective 1!,000-ton-ca- 
pacity boot from which it is reclaimed by a belt conveyor 
running underneath the boots and transporting the 
aggregates, first one then another, to the individual 
storage stock piles located between Coram and the 
dam, which is about one mile north. The 5 stock piles 
are in line and vary in capacity from 25,000 to 40,000 
tons, being built up by the aggregate deposited on both 
sides of a steel trestle by the use of a small aeroplane 
tripper. The coarser sized aggregates are delivered 
onto rock ladders to prevent excessive breakage. 

The material from the storage stock piles is likewise 
reclaimed and transported to the mixing plant at the 
dam by belt conveyor operating through a tunnel under- 
neath the piles. The aggregate is dumped onto the belt 
through electrically operated gates located at the top 
of the tunnel. The belt conveyor system between Coram 
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and the mixing plant is 


made up of 12 flights, 
having 36-in. belt 


width and a capacity of 
1000 tons per hr when 
werated at its usual 
speed of 450 ft per min. 

Low-heat cement for 
the dam is purchased 
under contract, and is 
delivered in bulk by rail 
to an unloading station a 
half mile south of the 
iam and adjacent to the 
storage stock piles. Indi- 
vidual cement cars are 
unloaded by one of two 
\25-hp cement unloading 
machines. Each of these 
machines is remotely con- 
trolled by one operator, 
and a crew of two men 
in addition to the opera- 
tor can unload a 300-bbl 
car of cement in 40 min. 
The unloaded cement is 
conveyed pneumatically 
through an 8-in. pipe to 
one of the 10 storage silos 
located adjacent to the 
unloading station; these 
have a total capacity of 
60,000 bbl. A pneu- 
matic displacement pump 
located at the silos re- 
ceives its supply from the 
bottom of the silos and 
forces highly aerated cement to the mixing plant through 
a 10-in. steel pipe. Under normal operating conditions, 
the pump will deliver 450 bbl of cement per hour to the 
plant, using 2,500 cu ft of free air per minute at SO-Ib 
pressure. 

At the mixing plant, cement is stored in two bins, each 
having a capacity of 1,600 bbl, located in the top of the 
plant and surrounded concentrically by the five 600-ton- 
capacity aggregate bins. 

The concrete mixing and batching plant is very com- 
pact, and is located midway up the right abutment just 
upstream from the dam and at the base of the cableway 
headtower. This plant consists of automatic and 
recording weigh batchers for each aggregate, cement, 
and water; and five 4-yd mixers set concentrically 
about a steel concrete hopper. The weigh batchers 
discharge into a collecting cone and chute which can be 
rotated to the front of any mixer. Then, by protruding 
a retracted chute, sealed contact is made with the front 
of the mixer so that none of the batch is lost during charg- 
ing. From one control panel, the batcher operator can 
select any one of six mixes and cause it to be batched 
and weighed automatically. Then by moving one 
lever forward he can dump the batch into any mixer 
selected by the operator controlling the mixers. The 
mixer operator controls the charging and discharging 
of any mixer as determined by orders from the dam. 
The majority of the controls in the plant are electrically 
Come lied and air operated, which makes for a compact 
semi-automatic plant. 
recorder has a number of electrically 

ed pens which show to scale the weight of each 
material batched, also when it is dumped. The con- 
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AERIAL View oF Dam Site LOOKING NoRTH 


Cement Silos and Aggregate Storage Bins at Lower Left with Covered Conveyor Belt Leading to 
Mixer Plant at Base of 460-Ft Cableway Headtower. 
near Shops, Office Buildings, Hospital, and Contractor’s Camp 


Tailtowers on Circular Runways at Lower Right, 


sistency curve for each mixer is also shown and by using 
a guide pen, the batcher operator can readily tell if a 
batch is too wet or too dry. The recorder roll travel is 
3 ft per hr, or 0.6 in. per min, and is a check on the mixing 
time. The recorder paper is ruled and printed auto- 
matically each minute by a rubber stamp so that quan- 
tities of time can be scaled from it. At the end of each 
24 hours, the roll is removed and becomes the property of 
the Government. It is used for determining the quanti- 
ties of materials used and the concrete produced. 

An extremely large percentage of the 6,000,000 cu yd 
of concrete placed in the dam will be mass concrete, 
using 6-in. maximum sized aggregate. The average 
slump of the mass concrete produced to date varies from 
1°/, to 2'/, in., depending primarily upon weather condi- 
tions. All concrete mixes are designed for maximum 
feasible economy, after due consideration has been given 
to stress conditions, durability, workability, and other 
factors. It has been determined that a net water-cement 
ratio of 0.60 by weight will produce concrete meeting 
these requirements. The mass concrete mixes incor- 
porating the 6-in. maximum aggregate have a cement to 
sand and gravel ratio of 1 to 9'/s, and a gravel-sand ratio 
ranging from 2.75 to 2.95, depending on workability 
requirements. The proportioning of the four sizes of 
gravel in the mixes is varied to use the pit yield. These 
mixes produce one yard of concrete per barrel of cement 
and have an average 28-day strength of slightly less 
than 4,000 Ib per sq in. All operations at the concrete 
mixing plant are rigidly controlled and inspected. Each 
shift, routine tests are made of aggregate grading, 
moisture and temperature, mixer efficiency, silt deter- 
mination, and specific gravity. Test cylinders are cast 
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1, 2, AND 3 on Lert Sipe in CANYON 


Nos 
Electrically Operated from the Headtower on Other Side of 


Canyon. Note Heavy Counterweights in Rear and Inclined 
Front Trucks for Maintaining Balance 
from each mix used each shift. These cylinders are 


standard cured and tested at 7, 28, and 90 days. Con- 
sistency determinations are made hourly by slumping 
samples taken at random from the concrete as it leaves 
the plant. 

The concrete is placed in the dam by a system of 
seven cableways having a common structural steel 
headtower 460 ft high. The tailtowers are located to 
fit the ground in such a manner that complete cableway 
coverage of the dam and power house is obtained. The 
tailtowers are all free to move in the arc of a circle, the 
center of which is the headtower. The cableway spans 
vary from 700 ft for cableway No. 6 to 2,670 ft for 
cableways |, 2, and 3. Each cableway is operated by 
an individual electrically powered 3-drum hoist, re- 
motely controlled through a system of electrical relays by 
an operator who is stationed on a floor halfway up the 
tower. The operating machinery for each cableway is 
also located on this floor. One drum of the hoist is used 
for the endless cable which transports the load between 
head and tailtowers, the second drum for hoisting and 
lowering the load, and the third drum for the load line 
which is used for dumping and closing the concrete 
bucket. 

Electric trains, with two S-cu yd side-dump hoppers to 
each train, are used for transporting the concrete from the 
mixing plant to the loading dock over a track encircling 
the base of the headtower. At the dock either hopper is 
spotted over an 8-cu yd bucket hooked to the cableway 
rigging, and the hopper discharged by releasing an air- 
operated lock. The cableway then transports the loaded 
bucket to the point of placement. 

The concrete in the dam is poured into blocks 50 ft 
square bounded by the transverse and the staggered 
longitudinal joints. The blocks are raised in 5-ft lifts, 
with a minimum of 72 hr between pours. The concrete 
pours are confined by metal-lined, wood-panel forms of 
the cantilever type, the forms being raised for each lift. 
The horizontal surface of each lift after pouring is 
roughly leveled with a gentle slope to the center where a 
temporary drain pipe is located. The panel forms are 
usually raised some 48 hr after the pour has been com- 
pleted by means of aluminum A-frames equipped with 
manually operated chain hoists. Shortly before the 
next pour is to be made, the horizontal surface of the 
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block is sandblasted, the cooling pipe placed, and the 
surface of concrete thoroughly cleaned by jets of air and 
water. A layer of grout consisting of sand, cement. and 
water in the same proportions as used in the concrete 
is then spread uniformly over the surface of th pre. 
ceding pour to a depth of 2 in., preparatory to placing 
the fresh concrete. The concrete is placed in horizontal 
layers 15 in. thick, or four layers to the 5-ft lift. Cop 
crete is brought to the pour by one cableway, usually 
at the rate of 100 yd an hr, or a bucket every 4 mip 
requiring about 5 hr to complete a standard block 


The concrete buckets used are of an original patter) 

designed by the contractor, and first used at Shasta Dam 

The buckets are 6 ft square and 7 ft high. The bottom 

is in two halves, each hinged to opposite sides of the 

bucket, and the opening controlled through a device / 

connected with the dump line in such a way that part of 

the load can be released and the bottom flaps again bo 

closed. With safety latches released, the weight of the for 
on 


concrete opens the flaps as the dump line is slacked of. 
and when the bucket is raised from a resting position in 
the pour. The bucket can be readily spotted to any 
desired location in the form; this is accomplished 
through a signalman stationed at the point of placement, 
who is in direct and constant communication by tele 
phone with the cableway operator in the tower. The 
operator controls all movements of the cableway, jn 
cluding the movement, by remote control, of the tail- 
tower along its circular track. The square bucket with 
full bottom opening permits the relatively dry concrete 
to be discharged quickly without sticking and without 
segregation. After being deposited in the form, it is 
readily worked into place with a crew of 9 men, consisting 
of a foreman, 2 laborers, and 6 men operating 3 two-man 


vibrators. The vibrators currently used are electri ith 
cally powered with a frequency of 7,000. Initially the orm 
concrete vibrators were powered by a compressed air roll 
motor, but these have now been largely discarded by — 
the contractor in favor of electrically operated machines er 
The concrete plant is designed to place an average of unc 
6,000 cu yd of concrete per 24-hr day. Under favorabk — 
conditions, and for some periods, this daily rate may be cush 
exceeded. The mixing plant, equipped with five 4yi body 
mixers, could probably produce 9,000 cu yd per day _— 
and the gravel plant could no doubt process all the aggr At 
gates needed for the maximum capacity of the mixing ae 
and placing plants. gt 
The first concrete in the dam was poured in Jul rail 
1940, and to date some 1,000,000 cu yd have bee: Mi... 
placed— 16% of the 6,000,000 total. The rate of place 
ment to date has been considerably below the rated rigid 
average, primarily because of excessive rainfall and the ae 
comparatively small number of blocks that have bee! a 
started. This condition, however, is fast disappearing “ 
as additional foundation area is prepared and additional anki 
blocks started. : dis 
The work is programmed for completion of all mas ms 
concrete in the dam by the late fall of 1943. Shasta Das age 
is the key feature of the Kennett Division of the Centr - : 
Valley Project. The project is being constructed by se , 
Bureau of Reclamation under the general supervision Ww, 
John C. Page, Commissioner; S. O. Harper, Chief Eng: " 
neer; J. L. Savage, Chief Designing Engineer; # oes 
R.S. Calland, Acting Supervising Engineer, all members 
of the Society. sign f 
The concrete mixing and placing plant, the grave sid 
processing plant, and the belt conveyor system were “ stract 
signed by members of the contractors’ organizatw develn 
with the assistance of various consultants called in!" ees 


that purpose. 
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Stable Equilibrium for 


Railway Cars 


Passenger Equipment Designed with Stressed Skin and with 
Axis of Suspension Above Center of Gravity 


By Georce E. Soinar, Jun. Am. Soc. C.E, 


Project Encrneer, Paciric Ratrtway Equipment Company, Los ANGeves, Ca ir. 


RAILWAY car body must be placed upon its trucks 
so that its weight may be transferred through the 
trucks to the rails. At the same time, the car 

body must be isolated from these trucks to provide com- 
fort for those riding within. Passenger comfort depends 
on many things, but a great source of discomfort is an 
excessive vibration 
transfer from the truck 
to the car body. Other 
sources of discomfort are 
jolts on rough track, and 
lateral lurches and body 
rolls on curved track. 

Every railroad curve 
is designed for a limiting 
speed. If acar goes into 
a curve at the speed for 
which it was designed, 
there is no lurch or body 
roll. If, however, the car is traveling at a higher speed, 
it lurches as it starts into the curve, and then the cen- 
trifugal force acting on the car causes an uncomfortable 
roll of the car body toward the outside of the curve. The 
auses of these discomforts are basic in conventional car 
onstruction. Center-plate mounting does not provide a 
fundamentally stable condition, and equilibrium must be 
maintained through side bearings. Any attempt to 
cushion lateral shocks effectively, or to provide softer 
body springs, is complicated because the center-plate 
mounting is basically not adaptable to that treatment. 

An attempt to combine the passenger comfort of 
heavy, slow-schedule trains with the speed of modern, 
light-weight trains has resulted in the development of a 
railway passenger car with a pendulum body suspension 
to replace the conventional truck and center-plate 
mounting. A desire to combine high strength and 
ngidity with minimum weight led to the adoption of a 
stressed-skin” car-body structure. 

Let us look at the cross section of a conventional car 
Fig. 2). The center of gravity of the body is above the 
banking axis (center plate). Once the center of gravity 
is displaced by a lateral force, the weight of the car will 
augment the displacing movement of this lateral force. 
lhe truck springs, therefore, must be stiff enough to re- 
‘ist the moment of the lateral displacement force about 
the banking axis plus the moment of the body gravity 
lorce, or an excessive body roll will result. 

With present equipment, any attempt to push trains 
to greater speeds must result in either decreased passen- 
ger comfort or expensive roadbed redesign and realine- 
ment. However, an investigation of passenger-car de- 
‘ign Irom a functional point of view has shown that the 
problem can be solved by changes in equipment con- 
struction A railway passenger car suspension can be 
‘eveloped to embody at once four fundamental objec- 
tn A basically stable suspension; (2) lateral 
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NDIAN fighting and golden spikes 

marked one era of railroad evolution. 
After many years of quietly sawing 
wood, rail transportation, with its stream- 
lined trains, enters another period of 
spectacular change. The developments 
presented here by Mr. Solnar embody a 
twofold advance over more familiar types 
of cars—the correction of body roll and 
the reduction of weight through full utili- 
zation of semi-monocoque principles in 
the design of the body shell. In addi- 
tion, improvements in both vertical and 
lateral springing and in truck design 
greatly reduce all forms of shock. A 
secondary consequence of the wide use of 
such rolling stock should be a marked de- 
crease in ratl maintenance costs. 


springs soft 
enough to be 
an effective 
cushion for lat- 
eral loads; (3) 
vertical body 
springs with sufficient vertical deflection to isolate ad- 
equately the car body from annoying truck vibrations; 
and (4) a car body designed to take the loads imposed 
by the new suspension and yet be of light weight. 

The pendulum suspension and stressed-skin body 
structure described here are the results of this study. 
The stable equilibrium is established by placing the 
banking axis, or center of rotation, above the center of 
gravity of the car body. This banking axis is estab- 
lished by lateral springs and positioning arms. The 
lateral springs cushion the lateral movements of the 
whole body. The action of the pendulum suspension is 
compared with the conventional system in Fig. 2. When 
the car body with stable pendulum suspension is sub- 
jected to displacement by a lateral force equal to that 
imposed on a conventional car, the body gravity force 
creates a restoring moment rather than a displacing mo- 
ment. The uncomfortable body roll, caused by improper 
curve superelevation, is thus corrected, lateral lurches 
are softened by lateral springs, and softer vertical body 
springs, providing a more complete body isolation from 
truck vibrations, may be used without fear of excessive 
body roll. 

Experimental test cars (Figs. 1 and 3) were constructed 
to prove the practicability of the pendulum suspension. 
These cars were made of wood and lacked certain items 
of standard equipment. But the testing program proved 
their success sufficiently to warrant the placing of con- 
tracts for steel cars of the new design. The construction 
and testing of the experimental cars has been described 
by P. K. Beemer, F. C. Lindvall, E. F. Stoner, and W. E. 
Van Dorn, in “A Fundamental Development in Suspen- 
sion and Construction for Railroad Cars’ (Mechanical 


Fic. 1. SKETCH OF THE EXPERIMENTAL CAR 


AND SUSPENSION SYSTEM 


| 
0. 7 
the 
| 
i 
| 
| 
| 
ere at - Se 
zations 


414 Civit ENGINEERING for July 1941 


Lateral 
Control Link 


Lateral 
Control Spring 


Banking Axis 
at al 
- ~ er Body Center 
of Gravity 


Point of Body Support- 


-Truck — 


Fic. 2. Comparative Cross SECTIONS 
(Left) Conventional System, (Right) Pendulum Suspension 


Engineering, November 1940) and in “‘New Pendulum- 
Type Cars Tested’ (Ratlway Age, July 1938, page 294). 

The location of the body springs and the lateral control 
springs is clearly distinguishable in Fig. 4, which shows a 
truck assembly of one of the experimental cars. The 
steel car truck is larger, but similar in design. 

Figure 5 shows the new truck frame before the equip- 
ment has been installed. It is constructed of a number 
of hollow, high-tensile, low-alloy sections arc-welded 
together. Four coil body springs, instead of the two 
shown in Fig. 4, are to be located on the pedestals at each 
side of the frame. Lateral leaf springs are attached at 
their bases to the side of the body spring pedestals of the 
truck. The tops of the lateral springs are connected to 
the car body by positioning rods which determine the 
banking axis. The lower portion of the lateral springs 
are enclosed in a rigid housing containing spring stops. 
The stops control the length of the spring and thus pro- 
vide lateral springs which are soft enough to absorb low- 
amplitude vibrations, but which become stiff enough to 
resist large lateral forces. A longitudinal tie, or thrust 
tube, provides the 250,000-lb horizontal connection be- 
tween the truck transom and the car-body underframe, 
as specified by the Association of American Railroads. 
Vertical tie rods provide the 250,000-lb A.A.R. specifica- 
tion tie between the truck and the car body for extreme 
vertical movement. Vertical and lateral shock absorbers 
act with the springs between the truck and the car body. 

Vertical loads are transmitted to the truck from the 
body through the main body springs. These loads are 
taken to the wheels through side members of the frame. 
The frames are designed to take vertical load either 
symmetrically or at diagonal corners, and are made up of 
a series of hollow sections having a high torsional rigidity. 

Lateral loads through lateral springs and lateral spring 
housings induce bending in the transom, and torsion in 
side members. Lateral loads are taken out at the journal 
boxes, with the consequent introduction of torsion in the 
side members of the truck frame. Although an ultimate 
stress design method was used for the truck as well as for 


Fic. 3. EXPERIMENTAL CaR—Bopy or PLywoop 


the car body, the design procedure was similar to that 


used in like structures. 


Because of the pendulum suspension, the point of body 
support is above the floor level. The latera spring gop. 
nection is also above the floor level. The vertical ang 
lateral structure loads must be brought to these points of 


Fic. 4. View or Truck ASSEMBLY USED IN EXPERIMENTAL 


CarR—STIFFENERS WELDED 


support. A light body structure is desirable because it 
reduces the train power requirements and simplifies the 
springing problem. It was therefore decided to take ad 
vantage of the high strength-weight ratio afforded by the 
stressed-skin, or semi-monocoque body structure. Such 
a structure, as the name implies, is a thin shell forming a 
closed tube. The shell must have sufficient stiffening 
members to make the enclosed thin panels effective for 
carrying load. A very simple analogy would be a thin- 
walled tube used as a beam. If the diameter of this tube 
is sufficiently large, the walls may be extremely thin and 
provide sufficient section to take the bending and shear 
loads. The portion of the thin cylinder wall in compres. 
sion and shear is prevented from buckling by a system of 
rings and longitudinal stiffeners providing a very strong 
and rigid beam very light in weight. 


ADVANTAGES OF STRESSED SKIN BODY CONSTRUCTION 


Because of its functional adaptability, stressed-skin 
body construction has been widely adopted by the air- 
craft industry, where structure weight must be reduced to 
aminimum. This type of body structure was also very 
successful on the experimental cars because it was simple, 
strong, and inexpensive. Because of the redundancy oi 
the structure, much time was spent in accurate stress 
analysis. The advantages of light weight could not be 
completely realized on the steel cars, however, because of 
car specifications governing the size of certain members 
regardless of their function. 

The essential structural elements of the steel stressed: 
skin railway-passenger-car body are: (1) thin skin or 
sheathing; (2) longitudina’ stiffening members; | 
transverse stiffening members, called carlines, at the roo!, 
side posts at the sides, and floor beams, or cross bearers 
on the underframe; (4) structural bulkheads throug! 
which vertical and lateral loads are transferred to and 
from the body structure; and (5) miscellaneous struc 
tures, such as heavy end frames, essential for housing 
draft and buff gear; center sill, essential for heavy bull 
and draft loads; and the body spring supporting «lk 
ments. 

Both the longitudinal and the transverse stiffens 
members are light in weight and are rigidly fastened to, 
and act integrally with, the skin. The corrugated floor- 
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is a variation of a sheet with very closely spaced stiff- 
eners. All these elements are interconnected to form an 
integrated unit. If one word were chosen to distinguish 
the stressed-skin body structure, it would be “‘continu- 
his is true not merely because this characteristic 


ing 


ity.” 


is physically unique in a car body, but also because in this 
instance it is functionally essential. 

In the interior of the structural shell (Fig. 6) there are 
ral features which illustrate the functiontal impor- 
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Fic. 5. Truck For Steer Car BEFoRE ASSEMBLING 


tance of this continuity. The longitudinal flooring, one 
of the most highly worked portions of the structure, is 
responsible for much of the over-all continuity of the 
design. Considered as a portion of the center-sill con- 
struction with the center sill and shear panels, the flooring 
must carry compression loads; in like manner, it is 
essential in distributing heavy concentrations of equip- 
ment and live load over several floor beams The floor- 
ing is also capable of transmitting about 40°) of buff 
loads from the center construction to the sides of the car, 
and at the same time carries the live and dead load be- 
tween the floor beams. The longitudinal stiffening mem- 
bers with their portion of effective skin, the flooring, and 
the center sill, form the strength of the car for bending 
and compression loads. Only a small portion of the 
skin, the effective skin, adjacent to these members is use- 
ful in carrying compression. 

The support-structure bulkheads transfer uniformly 
the vertical and horizontal reactions of the truck to the 
sides and roof of the car. Continuous transverse rings 
are formed by virtue of the fact that the floor beams 
(Fig. 7) are rigidly fixed to the bottoms of the side posts 
of the side panel, and these side posts are rigidly tied to 
the carlines of the roof panel. This complete ring 
around the car is capable of transferring the load on the 
floor beam to the side sheet, and of withstanding the 
accompanying thrust, moment, and shear at all points. 
These rings are designed to prevent spreading or squash- 
ing of the thin side and roof sheets when the car is loaded. 
The curved contour of the body provides a convenient 
means of transferring load through the structure. Ellip- 
tical windows were used because they augment the rigid- 
ity of the car body in shear and torsion. 

In addition to providing for the basic vertical, lateral, 
buff, and draft loads discussed in previous paragraphs, 
the car was designed to satisfy the A.A.R. specification 
loads for railway passenger cars. These specifications 
establish minimum requirements for the size of certain 
members and the design loads for other members. 

The methods of stress analysis and the design used for 
this car are similar to those common in the design of all 
thin metal redundant structures. Some of these methods 
are common to all indeterminate structures. As men- 
tioned before, an ultimate stress design method was used 
rather than the usual working stress method. This 
means that the designer multiplies imposed loads by a 
selected factor and designs structural members to their 
ultimate or yield stresses, instead of using working 
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Floor, Sides, and Roof Form Closed Rigid Frame 


stresses and designing members for imposed loads di- 
rectly. 

This method was used because structural materials of 
different strengths and properties were involved, and 
establishing working stresses for each seemed an unneces- 
sary complication. Experimental coefficients for elastic 
stability formulas would have had to be converted, and 
the material stress strain curves adjusted. A more com- 
plete use of material is accomplished because the ultimate 
stress method established an equal factor of safety for 
both tension and compression members. Further design 
complication for thin metal structures is eliminated be- 
cause the method affords more flexibility in fixing buck- 
ling criteria. 

While buckling of thin panels in compression or shear 
must be considered at all times, a distinction must be 
made between compression buckling or critical stress, 
and the ultimate compression strength of a panel or 
series of panels. This statement may be amplified by 
using again the simple analogy of a thin-walled cylinder 
with its reinforcing rings and longitudinal stiffeners; but 
this time let us consider it as carrying an axial compres- 
sion load. As load is applied, a time comes when the 
stress in the thin wall causes it to buckle; but the cylinder 
continues to carry load. It will continue to carry load 
until the ultimate column strength of the longitudinal 
stiffeners with their adjacent strips of skin, called effec- 
tive skin, is reached. Likewise, if a thin metal panel is 
subjected to a shear load, the panel will buckle after the 
critical shear stress is reached, but it will continue to 
carry load until the ultimate strength of the diagonal ten- 
sion field is exceeded. Both longitudinal and transverse 
stiffening members must then take the compression com- 
ponents for the diagonal tension field in addition to tak- 
ing their normal load. 
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PARTIALLY COMPLETED STEEL CarR 


Fic. 8 


Elastic stability formulas were used to determine both 
the buckling stresses and the ultimate strengths of com- 
pression and shear panels. The moment of inertia of the 
car body was determined by a method similar to the one 
described in “Stressed Skin Construction” by Carl F. 
Green (Mechanical Engineering, May 1936, page 279). 
For the ultimate bending condition, the moment of in- 
ertia of the car body must be based on the longitudinal 
stiffeners plus only the effective strip of skin of the com- 
pression side of the neutral axis. The entire sectional 
area is used for the tension side of the neutral axis. Ful 
use was made of available experimental data, but in addi- 
tion a number of tests were conducted to determine the 
strength and characteristics of the materials used in the 
car. More tests were made to check buckling constants 
for the various conditions of fixity typical of this struc- 
ture. Other tests were made to check design assump- 
tions, and the various types of connections used. 

The major portion of the car body was constructed of 
high-tensile, low-alloy steels. The center sill shear 
panels, and corrugated flooring were made of '/; H 18-8 
stainless steel. The structure was built up in assemblies 
and panels brought together for general assembly. The 
panels were made in a panel spot welder. Bulkheads, 
shear panels, and floor beams were fabricated with sta- 
tionary spot welders Many connections were made 
with portable spot welders. While spot welding has an 
economic advantage in making up large panels or simple 


Vou. a, No> 
pieces requiring many spots, riveting and are weldip 
were used to advantage for connections where an elabs 
rate equipment set-up was not justified by the few spots 
required. 

Figure 8 shows the first steel body car partially as. 
sembled. The smooth exterior is the actual k vad-carrying 
structure and is not a floating sheathing. This smooth, 


FLoor, Sipe, AND Roor Units FABRICATED 


Fie. 10. 


ness was possible because spot welds were used to connect 
the skin to the stiffening framework. Figure 10 shows a 
side panel in the foreground. The side sheets are 16-gage 
(0.060-in.), 75,000-Ib per sq in., ultimate high-tensile 
low-alloy steel. The longitudinal stiffening members 
are hat sections and Z-members made of the same steel 
but are 0.048 in. thick. Fabrication is basically simpk 
because the stiffening members are at right angles to 
each other. The window frames are sub-assemblies 
which fit between the longitudinal and the transverse 
framing members. 

A view of the roof panel in the panel spot welder is 
given in Fig. 9. The longitudinals are hat sections, and 
the transverse members are modified Z-sections. Both 
the longitudinal and the transverse members are made 
from 18-gage (0.048-in ), 75,000-lb per sq in., ultimate 
high-tensile low-alloy steel. The roof sheet is made of 
the same material, and the roof panel is a very s-mple, 
rigid unit, easy to handle during construction. 

A close-up of the underframe from below (Fig. / 
shows the center sill on top of which are the floor beams 
and shear panels. The riveted connection of the end 
frame to the center sill is also shown in Fig. 7. The cen 
ter sill is a built-up section of plates and channels. It is 
14°/, in. wide, 5 in. deep, and 67 ft 1'/, in. long. The 
floor beams are channels of varying depths fabricated 
from high-tensile low-alloy steel. These are spot welded 
to the edges of the center sill and to the central shear 
panels. 

The shear panels are on top of the center sill between 
the floor beams, and provide a shear tie between the 
center sill and the corrugated flooring. The flooring 
shown in Figs. 6 and 7 is 0.038 stainless steel formed into 
1'/, by 1'/,in. square corrugations. The end frames 
are arc-welded structures constructed of high-tensile 
low-alloy steel, having an ultimate strength of 80,000 Ib 
per sq in., and are heavy enough to take the collision 
loads specified by the A.A.R. 

The pendulum suspension and stressed skin body 
structure are combined in this type of streamlined con 
struction to form a strong, stable railway passers 
car, basically simple because its design is functional. 


Fic. 9. Spot WeLperR at WorK ON Roor PANEL 
Longitudinal Hat Sections Stiffen Stressed Skin 
and Carry Tubular Beam Bending Loads 
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High-Head Pumping for Flathead Project 


Earthquake Loads Influence Structural Design, and Model Tests Govern Acceptance of 
Centrifugal Pumps 


By Russert G. HornBERGER 


Senior Evecrricar Enorneer, U.S. Orrice or INDIAN Arrairs, Los ANGELEs, CALIF. 


DJACENT to the Flathead 
Project in northwestern Mon- 
tana is Flathead Lake, a large 

natural body of water which is the 
source of Flathead River. The 
pumping plant is on the river about 
2!/, miles south of its source. A 
dam built across the river by the 
Montana Power Company about 
two miles below the pumps raises 
the elevation of the river above to 
that of the lake, and controls the 
elevation of both river and lake 
within definite limits. 

The elevation of the pumping 
plant is such that an integral part of the substructure 
provides the entrance facilities for the water. A view 
of the completed plant from across the river is given in 
Fig. 1, and a view of the pipe lines from the top of the 
hill appears in Fig. 2. Water passes to the pumps from 
the river through trashrack bays and ‘take structure, 
and discharges through individual pipe lines 4 ft in di- 
ameter and 630 ft long, to a canal at the top of the 
canyon. The canal leads approximately 2'/, miles to 
the Pablo Reservoir, where the water is stored for use 
in the irrigation system. 

Each pump outlet is provided with a check valve of 
the flap type, and a vent 30 in. in diameter is located near 
the extreme upper end of each discharge line. There 
are no other valves in the system. The pumps are 
started with the suction connections wide open and with 
the pump cases full of water, but with the discharge 
lines empty. They begin to pump immediately upon 
the start of rotation and fill the discharge lines as they 
are brought up to speed and synchronized. When they 
are stopped they operate in a reverse direction until the 
water in the discharge lines has re- 
ceded. A general assembly drawing 
of a pump cell appears in Fig. 3. 

Motors are of the vertical, synchro- 
nous type, rated at 3,000 hp each, 900 
rpm, and operate at 2,400 v and a 
power factor of unity. A_ general 
view of the operating floor, Fig. 4, 
shows the motors after installation. 
Energy for the operation of the plant 
is received from the Montana Power 
Company at a substation adjacent to 
their generating plant at Kerr Dam. 

_ The concrete substructure is divided 
nto watertight individual cells as a 
Protection against possible flooding. 
rhe entire structure, including the 
diaphragm walls between cells, was 
designed for continuity and full re- 
sistance at the 


development. 


YDRAULIC projects of the pres- 

ent day frequently demand the 
combined application of civil, mechani- 
cal, and electrical engineering skills. 
An trrigation pumping plant is as much 
a hydroelectric problem as is any power 
The Flathead plant, de- 
seribed by Mr. Hornberger, shows how 
steel and concrete details, as well as motor 
and electrical auxiliaries, depend upon 
pump selection, and how the pump and 
hydraulic auxiliaries are influenced in 
turn by some of the less familiar hy- 
draulic properties of the system. 


corners. The main 
Sor, with its beams for supporting the — 
motors, was designed to limit the 


deflections obtained to values under 


4! 


0.007 in. Chimneys were provided 
in the back wall of the substructure, 
which were later partly filled with 
concrete to provide an anchorage 
for the ells in the pump discharge 
lines. The natural rock in which 
the substructure was set was found 
to be seamed at the near face; 
consequently special reinforcement 
was added to distribute any load 
from this rock to the diaphragm 
walls and thence to the rest of the 
structure. 

A flat concrete roof slab permits 
the transmission of earthquake and 
wind loads to the end walls and takes advantage of col- 
umn restraint in the design of the roof girders. A fairly 
large ice load of 80 Ib per sq ft was considered in connec- 
tion with the roof girders. Continuity was assured at the 
bottom of the columns by means of welded connections 
between reinforcing bars extending up from the substruc- 
ture and the column bases. This detail is shown in Fig. 5. 

Each of the three pumping units has a rated capacity 
of 67 cu ft per sec at a total dynamic pumping head of 
335 ft and at 900 rpm. The pumping head varies from 
322 to 341 ft and is practically all static head. The 
inlet head (reservoir height above center line of pump) is 
positive; it is never less than 6 ft and is usually & ft or 
more. 

As the size of the pump units selected was above the 
limit of size which has been produced by many manu- 
facturers, it appeared very desirable, from the stand- 
point of insuring that the contemplated job would be 
successful, to require model tests before the manufacture 
of the full-size pumps was permitted. Arrangements 
were therefore made with the Bureau of Reclamation 


1. ComPpLETED PLANT FROM ACROSS THE RIVER 


Power Is Supplied Over a Wood-Pole Transmission Line at 34,500 v, Stepped Down to 


2,400 v at the Motors . 
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Fic. 2. Looxinc Down Penstocks TOWARD FLATHEAD RIVER 
Field Joints Were Tested with Water Pressure in the Annular Space 
Between Inside and Outside Welds 


and the California Institute of Technology for the serv- 
ices of the Institute's accurate laboratory, and each 
bidder was required to submit a model. 

“Specifications required that each model have a ratio 
somewhere between a minimum of 3 for 900-rpm pumps, 
and a maximum of 3°/; for 720-rpm pumps. The maxi- 
mum ratio was determined by the capacity of the 
laboratory testing equipment. It was required that the 
model be homologous, not only for the impeller and the 
casing, but for the intake elbow and the discharge dif- 
fuser. In this way model tests could be conducted so 
as to determine overall performance as measured be- 
tween intake and outlet points where flow velocities 
were reasonably low. The specifications required the 
prototypes to be tested for overall performance between 
exactly homologous points. Each bidder was required 
to state an expected efficiency, but this stated efficiency 
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was subject to verification in the model test, and syjt 
able adjustment was made for deviations. Bids wer . 
evaluated on the basis of the adjusted efficiency. 
An interesting feature of the pump selection was , 3 
study of the critical speed for various combinations oj 
pump shafts. The distance from the center line of th 7 
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Fic. 4. GENERAL VIEW OF THE OPERATING FLOOR 


pump casings to the main operating floor on which the 
motors are located is 28 ft. It was thought, in general 
that it would be desirable to omit an intermediate bear 
ing for several good reasons, the principal ones being 
simplicity, long life, and freedom from bearing troubles 
A definite decision was made to limit all the operating 
conditions to a speed falling well under the first critical 
speed of the pump shafts. But the study indicated 
that without an intermediate bearing the shafts would 
need to be not less than 17 in. in diameter for 720-rpm 
pumps, and not less than 21 in. for 900-rpm pumps. Ii 
suitable intermediate bearings were used, the pump 
shaft diameters, from the standpoint of critical speed 
could be reduced to a minimum of 8 in. for 720-rpm 
pumps, or 9 in. for 900-rpm pumps. The saving is 
weight, cost, and manufacturing difficulties by the use 
of an intermediate bearing for each pump shaft was 
obvious. In the critical speed studies, an allowance of 
30% was made for over-speed while the units were ru- 
ning backward. 

Only two bids were received on the pump specifica 
tions, one covering pumps to operate at 720 rpm, and the 
other on pumps to operate at 900 rpm. Both bidder 
submitted models that were tested at the California lo 
stitute of Technology Laboratory, and after evaluation tt 
was formally determined that the 900-rpm equipment 
had the effectively low bid. The bid on the 720-1p0 
pump was considerably higher than that for the 
rpm pump, and it was reasonably apparent that the «i 
ference in cost was the result of the selection of speed 
Pump performance as expected from the model tests 
and as actually determined by means of field tests § 
given in Fig. 6. “ 

Pump cases, which are of cast iron with unusual! 
good physical properties, were hydrostatically teste¢ ® of 
the shop to a pressure of 400 Ib per sq in. During 
test the deflections and recovery were noted. The put™? circt 
impellers are of bronze. Partial balancing of hy the 
draulic thrust is provided. The design is such that c i) mot 
plete balancing is never reached, and consequently — , 
is always at least some downward load on the «in® 
bearings. The stuffing boxes are of conventional aestg The 
and are provided with a supply of constant-pressure “® Bof 
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Vor. 11, NO 7 Civit EnGineEeERING for Fuly 419 
Prototype Discharge Capacity, in Cubic Feet per Second 
tional Babbitted type. Lubrication is 32 420 Txpetted Prototype 1 = 90 
effected by a gravity system with a Higher Than Model Efficiency a 
minimum head of 36 ft, and a normal 28 «380 , Model Test Head LA a 
supply of 1 gal per min of circulating ie 
oil per bearing. I he oil passes from the 24 340 | | sill . t I 
hearings toa sump and ispumpedfrom Model Test Efficiency. 
the sump toa head tank by means of 4 ‘apt 4 
ar pumps controlled by a two-float 320 300 = | & | 60 
ling coils are used = Prototype Hp as 
ma. 3s Calculated From Model 3] § 
Final selection of driving motorsfor 2 
the pumps was made after the pump 53. 3) --— £ 4 
the =12 © 220 Average Power Input to Prototype as Tested + 40 
models had been tested and the com- 3 
f th ted Average Head of Prototype as Tested 
plete characteristics e accepte a Average Efficiency of Prototype as Tested 
model determined. Required torques <= 8 * 180 t t | 30 
presented an important problem. The : 
breakaway torque was estimated to be 4 140 a 20 
relatively small, in the neighborhood | 
of 10% of the normal running torque. . = a 
[he principal problem was connected 
with pulling in or synchronizing, be- 
without a discharge valve. They Model Discharge Capacity, in Cubic Feet per Second 
would be operated in the cavitation Fic. 6. DiaGRAM or FLATHEAD Pump CHARACTERISTICS 


range and would require more than 
normal torque at pull-in. There were 
two apparent solutions to this problem. 
One was to permit the motors to run as induction motors, 
principally on the amortisseur windings, until the pumps 
had filled the discharge lines and were operating at the 
normal point. The other was to attempt to pull the 
motors in while the pumps were operating in the cavita- 
tion range. The first procedure would have involved 
special amortisseur windings, with a severe heating cycle 
imposed upon the entire rotor structure. A brief study 
of the economics resulted in a decision to purchase 
motors with a sufficient pull-in torque to synchronize 
immediately upon reaching proper speed. The motors 
were also required to be safe for operation at 1,260 rpm, 
as demonstrated by a factory test. 


TYPE OF CONTROL EQUIPMENT 


lhe control equipment selected was of the cubicle 
type, with automatic operation through the starting 
sequence, which employs reduced voltage from auto trans- 
formers, with closed transition switching. The circuits 
are so arranged that voltage is not removed from the 
terminals of the 
motor at any time All Welds, 3” Fillet 


during the start- 7 ( 
ing sequence. fp 


An interesting 
feature embodied 
in the control t 
equipment is that 10" 
scheme, when any Angie, 10" Long 
motor is started, x6"x10" Plate, 
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6" 
4141 41 


exciter rheostats 
of any running 
motors are short 
circuited, causing — Field Weld 
Excited during 


Fic. 5. Typrcat Cotumn Base 


The Hump in the Curves Is Usual for This Class and Specific Speed Range, But 
Not Always Distinguishable with Run-of-the-Mill Test Data 


machines is increased approximately 22% by this 
method, and this causes them to operate at approxi- 
mately 95% leading power factor. This reacts through 
the impedance of the system to raise the bus voltage 
and overcome, at least partially, the voltage drop pro- 
duced by the starting motor. The arrangement has 
worked very well. 

Selection of the elements of the hydraulic circuits was 
dictated largely by considerations of economy and re- 
liability. From the standpoint of the pipe line alone, 
it was found feasible to use three separate discharge 
lines instead of one common line. This made possible 
the elimination of high-pressure discharge valves, which 
would have required either slow closing mechanisms, 
relief valves, or heavier pipe lines. Under the existing 
conditions it was found possible to use a minimum 
thickness of '/, in. for 378 ft (or 59%) of each pipe 
line. 

The transient conditions are rather involved. Upon 
power failure, or shut-off of power from a driving motor, 
the unit immediately starts to slow down. This pro- 
duces negative pressure waves which travel to the upper 
end of the pipe line and are there reflected as waves of 
opposite sign. When the reflected waves reach the 
pump they cause an increase in head, which tends to ac- 
celerate the slowing-down process. The water column 
soon reverses and starts to flow back through the pump. 
After a short time the pump changes direction of rota- 
tion and rapidly comes up to maximum speed in re- 
verse. After the water column has cleared the hori- 
zontal section of the discharge pipe line, it begins to 
recede in the inclined section and ultimately comes to 
rest with a zero effective head on the pump. In the 
meantime the pump continues to rotate with decreasing 
speed in the negative direction until it finally stops. 

During the foregoing procedure the operation pump 
passes through three categories of operation: (1) with 
the direction of rotation in the positive or normal 
direction and the flow of water in the normal direction; 
(2) with the flow in the negative direction and the 
direction of rotation positive; and (3) with the flow of 
water and the direction of rotation both in the negative 
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the saturated areas to a 
common well, from 
which the Water was 
piped to the rive; 
The system has been 
|i} iii very effective in drying 
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3007 400 5001 600 BOO” ably most of the floy 
came from stored water 
for it has decreased ma 
terially with time. 
Pipe lines are sup- 
ported by rigid ring 
|_| girders at a spacing 
| of 40 ft. Rockers pro 
vided at each ring girder 


Fic. 7. Measurep Fretp Vatues SHow CLose CoRRELATION WITH CALCULATED Time History 


OF THE TRANSIENTS FOLLOWING SUDDEN 


(a) First 2! 


direction. In order to compute the transients it is 
necessary to have available complete characteristics of 
the pumping unit to cover all three of the categories 
mentioned. This information was secured during the 
model tests. 

A similar problem had already been investigated by 
R. M. Peabody for the Metropolitan Water District of 
Southern California, and published in the 77ransactions 
of the American Society of Mechanical Engineers for 
February 1939. Mr. Peabody's published computations 
were made by a point-by-point method of integration in 
which the interpolation of a point in a plane was neces- 
sary. It was suggested by R. T. Knapp, M. Am. Soc. 
C.E., of the California Institute of Technology (and also 
mentioned by Mr. Peabody in his article) that a graphi- 
cal method such as that proposed by Bergeron, and dis- 
cussed, with fairly complete bibliography, by Prof. R. 
W. Angus (‘‘Water Hammer Pressure in Compound and 
Branched Pipes,’’ TRANSACTIONS, Am. Soc. C.E., Vol. 
104, 1939, page 340) would be of assistance in shortening 
the computations. That principle was followed and was 
found to expedite the computations considerably. 

The time history of the pipe-line pressure, pump speed, 
and quantity of discharge are shown in Fig. 7(@) to an en- 
larged scale for the first part of the shutdown period and 
in Fig. 7(6) for the complete period. It will be noted that 
the relatively high WR®* (inertia) of the pump unit 
minimizes the pressure rise in the pipe line. Equipment 
has not been available for measuring the complete 
transient history in the field, but measurements have 
been made of the maximum speed in reverse and of the 
time required for shutdown. Approximate observa- 
tions have also been made of the pressure rise. All 
three values correspond relatively closely to the com- 
puted values. 

PROBLEMS OF PIPE-LINE CONSTRUCTION 


Pipe-line construction was in itself a problem. Each 
pipe line is tangent to the hillside for a distance of 570 
ft. The hill has a fairly uniform slope of approximately 
1.5:1 with a vertical rise of 316 ft above the pump-house 
floor. The lower 130 ft, vertically, of the hill is composed 
of a glacial clay, with lenses and seams of fine sand and 
with silt that becomes quicksand under certain moisture 
conditions. The upper 186 ft of the hill is composed of 
glacial silt with very poor stability against erosion and 
a relatively low bearing power. The presence of ground 
water in the form of perennial springs was evident before 
work was started, and necessitated extensive drainage 
operations. Tile and perforated pipe were laid through 


25 Time Intervals Magnified, (6) Curves Complete to Point of Rest 


insure that the bearing 
pressure will be approxi 
mately normal to th. 
hillside, and make pos 
sible considerable reduction m the footing pressures under 
each intermediate support. The 40-ft spacing of ring 
girders is somewhat less than the theoretical economica! 
spacing, but represents the greatest length of pipe which 
it was convenient to ship. Because of the poor bearing 
properties of the supporting soil, the pipe lines were de 
signed as continuous girders and the stresses were kept 
low enough so that one support could fail completely 
without causing the stresses from the resulting 80-ft span 
to exceed the elastic limit of the material. The indi 
vidual] sections were given a factory hydrostatic test to 
1'/, times the working pressure. 

Field joints are of the belled and inserted type, welded 
inside and outside. Each joint was tested with water 
pressure in the annular space between the inside and 
outside welds. This method was found to be advan 
tageous, for it disclosed numerous small leaks which 
were repaired before the interior protective coating was 
applied at the joints. The pipe lines were protected on 
the outside with red lead in a synthetic vehicle and a 
top coat of aluminum paint. The interior surfaces 
were given a coating of spun coal-tar enamel. 

Excavations necessary for the pumping plant struc 
ture gave the hillside back of the plant a slope greater 
than could be permanently maintained. After discus 
sion and investigation, it was decided to terrace it, and 
this was done in approximately 10-ft steps. The vertical 
faces of the benches provide no resting place for snow 
and rain, and the horizontal surfaces are graded to pro 
vide drainage toeach end. The results have been favor 
able during two winter seasons. The operation of this 
plant during the past season has been very successful 
It is expected from surveys and other indications tha’ 
1941 will be a year of relatively low water supply, anc 
the pumping plant should aid materially in compensating 
for this lack. 

Activities of the Indian Service are directed by th 
Indian Office, headed by the Hon. John Collier, Com 
missioner of Indian Affairs; A. L. Wathen, acting chie! 
engineer, supervises irrigation work, including power an 
pumping. G. L. Sperry, senior engineer, is in charge ” 
the Flathead Project under the general supervision 
W. S. Hanna, M. Am. Soc. C.E., District Engineer 
Construction was accomplished by project forces. Barr) 
Dibble, M. Am. Soc. C.E., consulting engineer, supe’ 
vised the preparation of the designs, and the wnter 
under the supervision of Assistant Director H. V. Clots 
M. Am. Soc. C.E., was actively engaged in the prepara 
tion of the designs, equipment specifications, and super 
vision of construction. 
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Harbor of the Sun—San Diego, Calif. 


Forward-Looking Development Enhances Site of Annual Convention in July 
By R. H. Van DeMan 


Mayor Genera, U.S. Army, Retirep; Prestpent, SAN Dieco Municipat Harsor Commission, 
AND Memser, State Boarp or Harsor CommissIoners FoR SAN Dieco 


San Diego Bay, the ‘‘Harbor of the Sun,’’ which was 

discovered on September 28, 1542, by the Portu- 
guese navigator, Juan Rodriguez Cabrillo. But it was 
not until 60 years later that it was officially named San 
Diego by Don Sebastian Viscaino. A century and a half 
more passed before a European settlement was established 
on its shores. On July 1, 1769, the expedition under 
Don Gaspar de Portola and Fra Junipero Serra estab- 
lished camp at what is now known as Old Town. 

So much for the early history of San Diego Bay. This 
southwestern-most port of the United States (Fig. 1) isa 
natural landlocked harbor with an area of 22 sq miles. 
It is considered one of the ten great natural harbors of 
the world. It has no strong currents and is compara- 
tively free from fogs and high winds. It is considered 
one of the safest of all harbors. 

Several rivers at one time emptied into the bay, but 
various engineering projects have eliminated these, pre- 
venting all silting. As provided by nature, the bay had 
limited value for modern shipping, owing to extensive 
areas of comparatively shallow water. Active develop- 
ment of the port to accommodate modern shipping began 
in S91, when the War Department started its first dredg- 
ing project. This was followed in 1912 with a city bond 
issue of $1,400,000, for the construction of a municipal 
pier and other improvements. By the end of 1915, the 
Broadway Pier, a structure 130 ft wide and 800 ft long 
with cargo sheds and other facilities, had been com- 
pleted and a channel dredged with a depth of 32 ft to 
permit ships to come alongside from the main channel. 
In the ensuing years, the city has expended approxi- 
mately 5''» millions in harbor improvements, and the 
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federal government has spent in excess of 6 millions on 
the bay. 


Dredging in San Diego Bay accomplishes three major 


purposes: deepening to accommodate larger vessels, rec- 
lamation of valuable ground with the dredged material, 


HANDLING DREDGE FoR HARBOR WorK 


and elimination of unsightly mud flats. The Tidelands 
Act of 1911 placed all the tidelands in the city under the 
control of the Municipal Harbor Commission. 

In 1927, the city voted $650,000 in bonds to construct 
a municipal airport. This money was all expended in 
dredging the bay and reclaiming tidelands, resulting in 
an airport of 212 acres and the dredging of a turning 
basin in the harbor with a radius of 300,000 ft and a 
depth of 36 ft. This dredging of a turning basin was 
technically outside the sphere of control of the city, but 
the fact that the city was willing to do this important 
work brought a favorable reaction from the Navy, the 
Army Engineer Corps, and commercial shipping. The 
result has been that the Army engineers and the Navy 
have been more than willing to cooperate with the city 
on further improvements. 

In 1935, there was danger that lack of space in San 
Diego Bay would make it necessary to move some of the 
light cruisers based there to Long Beach. The city im- 
mediately authorized the Harbor Commission to dredge 
an area known as Alexander Shoals, to make available 
sufficient deep water to accommodate all the light cruis- 
ers. Again, this willingness of the city to cooperate re- 
sulted in further improvements at federal expense. In 
1934, the Army engineers widened the entrance channel 
to SOO ft and deepened it to 40 ft to accommodate the 
largest of ocean-going vessels; and in the same year they 
widened the main channel of the bay, also reclaiming an 
additional 600 acres of land for the U.S. Naval Air Sta- 
tion on North Island. 

Subsequent dredging completed in 1941 by the Army 
engineers has further improved the harbor entrance by 
removing the tip of North Island, known as Zuninga 
Shoals, to a depth of 36 ft, and also dredging to a depth 
of 36 ft an area just inside Ballast Point, known as the 
Middle Ground. This improvement has made it pos- 
sible for the large aircraft carriers, Lexington and Sara- 
toga, to enter the harbor with complete safety. 
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In 1939 and 1940, a Navy project to construct con- 
crete moorings for the aircraft carriers on the North 
Island edge of the main channel was completed. This 
project entailed the construction of huge concrete blocks 
under water; and the building of hollow concrete cylin- 
ders, which were floated into place over these previously 
prepared bases, fastened down, and then filled with con- 
crete, making very substantial moorings for the large 
carriers. Pairs of these moorings were then connected 
by a bridgework, making in effect a substantial pier 
alongside of which the carriers may easily be moored, 
with immediate access to the Naval Air Station for the 
handling of personnel, supplies, and equipment. 

At La Playa a yacht basin was recently dredged to a 
uniform depth of 20 ft and the area protected from south- 
erly storm winds by a sandspit, created by throwing the 
dredged material on top of an existing shoal area. 
There was considerable controversy as to whether this 
protective spit should be connected to the main shorv, 
forming an enclosed basin, or whether it should be in the 
nature of a long harrow island, with an opening at the 
shore end. The latter was finally decided upon, in the 
belief that otherwise the basin might collect floating 
debris and become a nuisance. 

Reclamation of tideland areas in San Diego Bay is sim- 
plified and made comparatively inexpensive by the fact 
that bulkheading is not necessary. The lack of strong 
currents and high tides eliminates danger of sloughing. 
Therefore all that is necessary is to throw up a dike of 
the dredged material along the bulkhead line and then 
to pump other material in behind. The material dredged 
from the bay is a combination of sand, shell, and clay, 
which packs rather tightly and has very good bearing 
qualities. Within a very short time these reclaimed 
areas become covered with wild plants of various types. 

In order to secure appropriations for harbor dredging 
and improvement, the port usually must show that these 
improvements are absolutely necessary for the handling 
of commercial shipping. In spite of the practical elimina- 
tion of commercial shipping on the West coast, and par- 
ticularly from the port of San Diego, due to labor strife in 
the shipping industry, Congress appropriated $4,183,000 
in 1936 for dredging in San Diego Bay. This appro- 
priation was made possible only in the interest of the 
Navy and national defense. San Diego Bay is consid 
ered by the Navy to be the most ideal base of operations 
for the fleet in time of peace or war. The Navy has al- 
ways utilized this bay to the maximum, making necessary 
the dredging of additional areas so that aircraft carriers, 
destroyers, cruisers, Submarines, and other light forces 
of the fleet could be based on this port. 

This dredging is nearing completion. To enumerate 
some of the more valuable results: A seaplane basin 10 ft 


Some LARGER DEVELOPMENTS— 
B SrREET AND BROADWAY PIERS 


deep, 1,500 ft wide, and 2 miles long has been create; 
adjacent to Lindbergh Field, the dredged material doy. 
bling the size of the Field, adding 500 acres to the Vy ¢ 
Marine Base, and several hundred acres to the U ¢ 
Naval Training Station; Coronado has gained about 
acres of new land; and National City is securing the rec 
lamation of 360 acres of very valuable industrial water 
front area, of which 96 acres have been deeded to the 
Navy for extension of the U.S. Destroyer Base The 
prime purpose of this tremendous dredging program, which 
was to increase anchorage areas in the harbor for naya 
vessels, has of course been accomplished. 

In March 1941, an additional contract of $3,875.00 
was awarded by the Navy Department for the dredging 
of a huge seaplane basin in the South Bay area adjacent 
to the Silver Strand. This project will create 3,300 acres 
of calm water, 10 ft deep, for seaplane operations, and 
will reclaim 500 acres of land on the bay side of the 
Silver Strand. Part of this land will become the prop. 
erty of the State Park Commission, and other areas wi!) 
be used by the Navy for seaplane hangars, ramps, and 
shops. 

With the completion of present projects, there will 
have been spent on dredging in San Diego Bay since 
1891 a total of approximately $11,000,000. These funds 
have come from the War Department, the Navy, the city 
and state, the SERA, the WPA, and private fund: 
Over 100 million cu yd of material have been dredged 
from the bottom of the bay and used in the reclamation 
of several thousand acres of very valuable land. It is safi 
to state that the present value of this reclaimed land js 
considerably more than the cost of dredging and reclama 
tion. 

At the present time (June 1941) the Navy's invest 
ment in permanent shore establishments around San 
Diego Bay totals about $80,000,000. These establish 
ments include the Fuel Depot, Training Station, Marine 
Corps Base, 11th Naval District offices and storehouses 
Destroyer Base, Naval Air Station, Naval Hospital, and 
Naval Radio Station. In addition, there is the Coast 
Artillery Base at Fort Rosecrans on Point Loma, and th 
Coast Guard Air Base at Lindbergh Field. The Nav 
is also constructing many improvements, such as bar 
racks and hangars, for its shore establishments; a new 
pier at a cost of $1,750,000; and a $3,000,000 graving 
dock to handle cruisers, submarines, and destroyers at 
the Destroyer Base. 

Needless to say, the Harbor Commission of the City 
of San Diego is deeply appreciative of the fine coopera 
tion it has received from the Navy, the Army Engineers 
the Chamber of Commerce, and others in the creation at 
San Diego of one of the finest ports in America. Man) 
members will doubtless have an opportunity to stud) 
this interesting harbor in connection with the Society s 
1941 Annual Convention at San Diego in July. 


wa) 
stat 
yea 
alm 
Hig 
Au 
in 
ing 

way 
tion 


=. 

wa 
po 
hig 
pre 
ob 
wal 

I 
I 
was 
func 
Legi 
beer 
beer 
utili 
part 
vers! 
| are | 
high 
degr 
is ob 
Te 
time 
work 
attac 
inves 
a Cal 
indiv 
ever, 
of re 
neces 
| Cons 
; me 4 in for 


ut 
rec 
ater 
» the 
The 
vhich 


5,000 
iging 
acent 
acres 
, and 
the 
prop- 
$ will 
, and 


will 
since 
funds 
city 
unds 
ged 
ation 
S safe 
nd is 
lama 


vest 

San 
blish 
arine 
yuses 
, and 
~oast 
d the 
Navy 

bar 
| new 
aving 
Ts at 


City 
pera 
neers 
on at 
Man) 
stud} 
iety 


Highway Research in Indiana 


By K. B. Woops, Assoc. M. Am. Soc. C.E. 


\ssistANT Proressor oF Highway Joint Hicnw 


NY state has an enormous in- 
vestment in its highway sys- 
A tem. That this investment, 
together with the expenditures for 
improving additional miles, is worth 
while can be seen from an analysis of 
the far-reaching effect of the high- 
wav on the economic welfare of the 
population. The importance of 
highway systems, particularly ex- 
press roads, to national defense, is 
obvious considering the trend to- 
ward highly mobile army units. 

Indiana has 75,000 miles of high- 

ways, and 10,000 of these are in the 
state system, a quantity 100% higher than that of ten 
years ago. Since available funds have remained at an 
almost constant level during this period, the State 
Highway Commission is now facing a difficult problem. 
A unique plan has been adopted for solving this problem 
in part. Two governmental organizations are cooperat- 
ing in an extensive research program—the State High- 
way Commission and Purdue University. The func- 
tional organization operated by these two is called the 
Joint Highway Research Project. 
' This project was inaugurated in 1936 and authority 
was given the State Highway Commission to transfer 
funds to Purdue University by an Act of the State 
Legislature on March 11, 1937. A plan of study has 
been formulated and a research staff of 30 to 40 men has 
been organized to handle the many studies under way. 

One of the outstanding features of the project is the 
utilization of a large number of graduate assistants on a 
part-time basis. Outstanding men, from colleges, uni- 
versities, and highway departments all over the country, 
are selected as graduate assistants and are assigned a 
highway research study as a thesis for their master’s 
degree. Thus, both academic and practical information 
is obtained for use by the highway industry in Indiana. 

To offset the use of young men in research, a small full- 
time and experienced staff is provided to supervise the 
work of the graduate assistants. Each research worker 
attacks his problem by reviewing the results of previous 
investigations, so as to avoid duplication. This done, 
a carefully prepared plan of study is developed. The 
individual studies are of relatively short duration; how- 
ever, the selecting and blending of these numerous lines 
of research presents a problem in coordination that is 
necessarily more far reaching than individual studies. 
Consequently, a long-range plan is required as a guide 
im formulating a program that will be pertinent to the 
current problems when the solution is reached. The 
success of the work depends to a great extent on the type 
of subjects chosen for investigation and the caliber of 
the personnel available to perform this research. 

In dey eloping a basic plan of study for as large an 
undertaking as this, two general types of studies im- 
mediately present themselves: (1) those that are prac- 
tical, timely, of relatively short duration, and pertinent 
to a pressing problem or problems, and (2) those that are 
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more fundamental and require many months or perhaps 
oa of research. The practical problems may be 
‘rmed “routine research” and the more fundamental ones 
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RESENT as well as future trends 
in highway development are in- 
fluenced by availability of the petroleum 
supply, changes in design and consump- 


trend toward airplanes. 
fluence of these factors on highway re- 
search ts here presented, together with the 
plan of study now being followed by the 
Indiana Joint Highway Research Proj- 
This paper, originally given before 
the Highway Division at the Cincinnati 


preparing for the highway of tomorrow. 
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“academic research.’’ It can be 
seen, then, that that part of the 
plan of study devoted to practical 
problems is continually changing. 

That part of the plan of study de- 
voted to fundamental research must 
be entirely different. A master plan 
must be drawn so that the entire 
program will lead to some definite 
goal. Studies must be timed and 
coordinated so that the answer to 
one problem will provide a stepping 
stone to the solution of another. 
This is indeed a difficult assignment 
and a long-range attitude must be 
taken. If the results of research are to be applied a few 
years after inception of the study, it is obvious that some 
consideration must be given to present and possible fu- 
ture highway trends. For example, the shortage of 
adequate petroleum supplies in France and other Euro- 
pean countries has retarded the progress of the auto- 
motive industry there, which in turn has obviated the 
need of extensive highway systems that exists in the 
United States. The occurrence of similar conditions in 
this country might result in a radical change in the 
entire highway picture. 

Estimates on the quantity of petroleum available are 
difficult to make since new fields are being discovered 
constantly. The supply known to be available in the 
United States alone is sufficient to last only about 15 
years, based on the annual average consumption for the 
past several years (Minerals Yearbook, U.S. Department 
of the Interior, Bureau of Mines, 1939). However, 
enough bituminous and sub-bituminous coal is known to 
be available to meet the present annual demand for fuel, 
as well as for the manufacture of gasoline and fuel oil to 
meet current demands for at least two thousand years. 
These estimates do not include the factor of possible de- 
crease in annual consumption because of new techniques 
that might be developed in refining processes or in im- 
proved efficiency of gasoline motors. Neither do they 
anticipate the use of synthetic gasolines. Although this 
is a difficult matter to forecast on the basis of available 
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information, it is probable that both costs and supply of 
petroleum products will not change materially in the 
next decade. Such being the case, the influence of pos- 
sible changes in the petroleum supply on the highway 
systems of the country can be discounted. 

It has often been said that foreign cars are designed by 
the tax collector. In the United States he has not yet 
assumed this degree of influence nor is our design based 
upon such rigid economy of materials and performance. 
The automobile of today has resulted from a combination 
of the buggy and stationary engine industries, and basi- 
cally the design has not changed. Radical changes in 
body design are impossible in a short period of time, al- 
though a comparison of a 1941 model with a 1914 model 
makes it evident that we are being ‘‘sold’’ a more scien- 
tific design in spite of our natural resistance to change. 
These subtle changes in body design may soon provide 
facilities for a radical change in power-plant design and 
location. The transfer of the weight of the motor from 
front to rear will increase riding comfort and traction 
and reduce tire wear and noise. 

Regarding a possible increase in consumption of cars 
in this country, an inspection of Fig. 1 shows that after 
about 1930 there has been only a slight yearly increase 
in motor-car registration as compared with about a 200° 
increase from 1920 to 1930. Possibly the registration 
curve will become flat within a few years—it may even 
turn downward in the face of world events. From the 
standpoint of highway research and design it is reason- 
able to expect a demand for safer highways to accommo- 
date slightly more and faster cars. While this factor 
will be of considerable concern with respect to express 
and primary highways, the situation will be most critical 
on the secondary roads. 

Undoubtedly the airplane will influence automotive 
transportation in the next few years, particularly long 
distance travel. As early as 1935, France and Germany 
planned to use their paved highway system as runways 
for airplanes. A modified plan could be adopted for in- 
creasing safety of civil aircraft in America. But few 
refinements are necessary in designing highway rights-of- 
way to make them emergency landing fields. The 
removal of obstructions such as trees and headwalls is 
perhaps the sole feature that does not conform to present- 
day trends. Provision for emergency landings at inter- 
vals along the highway would stimulate private plane 
travel. The ultimate effect the plane will have on the 
highway cannot be foreseen, although it is apparent that 
planes will be produced in increasingly larger numbers, 
and this, in time, may limit the need of express roads. 
However, it may be assumed that the airplane will not 
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affect the highway systems of the country as a whol 
until it can be more conveniently parked. 

Data from hearings before the Committee on Roads 
75th Congress (Fig. 2), show the proportions of different 
classes of highways, based on materials of constructioy 
and types of highways. It is interesting to note thy 
projected increase in the use of stabilized roads. Th, 
secondary system will improve in quality, and the jm 
provement of these secondary roads must be accom 
plished by some form of stabilization using low-cost ma 
terials. Since the secondary types are generally so jy 
adequate for modern traffic, their large mileage make: 
research in this field very desirable. 

At the present time the project has fifty studies tha; 
are complete, in progress, or being inaugurated, |, 
order to give the reader a perspective of these researche: 
a few of the more importance ones will be described. _ 

Realizing the importance of drainage to highway per 
formance, the project has initiated a study to investigat; 
some of the more basic factors influencing the design oj 
drainage installations. A.total of over fifty sand and 
electrical models have been tested to date covering typi 
cal highway drainage installations, and flow nets hay: 
been constructed to trace the path of water flowing ¢ 
the drain. At the same time, various soil types are being 
tested for permeability and capillarity characteristics 
These latter tests are also being performed on soils with 
bituminous admixtures in an endeavor to obtain informa 
tion for use in stabilization and subgrade treatment. 

The problem of determining the distribution of stress 
in the subgrade beneath a pavement is being studied by 
means of photoelastic models. Gelatin is used as the 
medium, because it can be molded easily or cut int 
various shapes to simulate road-bed sections; also it is 
possible to construct models of this material which are 
representative of stratified soils. An evaluation is being 
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made of these stresses in relation to traffic loads so as \ 
ascertain the maximum unit load that the subgrade wi 
be required to carry. tr 
Closely related to the stress distribution problem 1s 
study of the shearing resistance of soils. The effect 
bituminous admixtures on the soil, together with \ 
effect of density, curing, and moisture content, is being 
evaluated by means of the triaxial testing equipmet 
The relationship between moisture content and strengt® 
is of special significance in problems of drainage, sinc: . 
is necessary to determine the moisture content at whic) é 
particular soil fails to support the road surface. 1 
strength basis, modified by other factors, the necess"’ 
for drains can be determined. Supplementing te vad 
axial studies is an attempt to determine the opumu® 
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hitumen content of bituminous- 
<i] mixtures by a combination 
ff several procedures, including 
particular a ‘“‘minitrack”’ test- 
g apparatus. - 

Studies of frost action in soils 
have yielded some valuable in- 
formation, particularly from the 
standpoint of the effect of bitu- 
mens, portland cement, and 
chemical admixtures. One of 
the observations from these 
studies was that a surprisingly 
small quantity of either calcium 
chloride or sodium chloride 
practically eliminated frost ac- 
tion in certain soil types. At 
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mineral aggregates, including 
soil, has forced the development 
of many specialized bituminous 
materials to meet these various 
requirements. In the past few 
years the proportion of bitumi- 
nous surfaces to total surfaces in 
state highway systems has in- 
creased from less than 50°) to 
well over 60°). The rate of 
gain per year has been over 100°) 
as compared with a gain of 
roughly 25°) for all other road 
types. The major part of this 
increase has been within the 
low-cost group-—those types 
known as surface treatment, 
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laboratory investigations have 
indicated that such chemicals, 
incorporated in stabilized bases, migrate to the underly- 
ing subgrade. As a result of these observations, a sys- 
tematic investigation is under way covering the effect of 
the several variables on both the performance and mi- 
erating characteristics of these materials in subgrade soils. 

In order to evaluate the results obtained from the 
many laboratory studies, extensive field experiments 
have been carried on over a period of several years. 
lest roads are used primarily and are located on the road 
systems of both the Commission and the counties as well 
as on a tract of land near the University. Such roads 
provide an opportunity to study the service behavior of 
low-cost pavement types with varying designs under the 
conditions of weather, traffic, and subgrade soils encoun- 
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tered in Indiana. Subgrade soil temperatures, fluctua- 
tions in moisture content, and changes in ground-water 
table are some of the many detailed observations made 
on such roads. 

Another series of studies of major importance to the 
highway industry is that of bituminous materials. A 
“W Years ago the majority of bituminous materials were 
of the hot penetration grade and were mixed with clean 
hard stone. sand, and mineral dust. However, the ad- 
vent of the low-cost road, demanding the use of local 
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mixtures. This rapid growth 
in the bituminous field, with its 
development of new products and the utilization of local 
aggregates and soils, has given rise to many new problems. 
The demand for basic information on the various types 
of bituminous materials, aggregate, and soil combinations 
has proved to be a real challenge to research workers. 

In an effort to solve some of the problems encountered 
in surface treatment work, a test road ten miles long was 
constructed in 1939. Preliminary studies and investiga- 
tions were made of the original road prior to the con- 
struction of the 51 test sections. The type of bituminous 
material, the source and size of aggregates, and the 
amounts of these materials were varied. 

Although research workers have shed much light on 
the composition, structure, and chemical and physical 
properties of asphalt, no test has yet been devised that 
will measure the quality of an asphalt. A study re- 
cently started by the project was undertaken for the 
value it may have in evaluating that property of asphalt. 
This study is being attacked by a microscopic examina- 
tion of characteristic patterns formed on etched bitu- 
minous surfaces. 

The project has recently inaugurated an interesting 
series of investigations on portland cement concrete. 
Since 40°) of the Commission mileage is paved with con- 
crete, it is logical that research on this material be in- 
cluded in the plan of study. The problem of durability, 
both from the standpoint of laboratory testing technique 
and field performance is being studied by this project as 
well as by other research organizations. The project 
endeavors are being concentrated on the durability 
characteristics of concrete, including in particular the 
relationship of the amount and size of the pore spaces to 
water absorption (saturation coefficient). Scaling, 
caused by ice-control chemicals, is being studied together 
with the bleeding, water regain, and fatigue character- 
istics of both portland cement concrete and blends of 
portland with natural cement. 

Information on the characteristics of aggregates should 
definitely be included in a broad plan of highway research. 
An investigation of chert will be completed in the near 
future. This is of particular importance since there has 
been a great amount of confusion concerning specified 
limitations of this material in aggregates. Certain types 
of chert are generally recognized as deleterious in con- 
crete, primarily because of their tendency to expand 
with changes in moisture and temperature, causing ‘‘pop- 
outs” and other forms of disintegration. The study 
covers the characteristics of this rock, the development of 
tests, and the determination of practical specification 
limits in concrete aggregates. 
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Such an investigation must naturally utilize informa- 
tion and technique employed in many fields. To illus- 
trate, one approach is the determination of the chemical 
analysis; a second is the examination of thin sections 
under the microscope; and a third is the use of a trained 
geologist to identify the various sources. This particular 
study is a good illustration of the value of having a re- 
search organization located on the campus of a large 
university, where specialized scientific knowledge is 
concentrated. 

Research and the adoption of sound principles in high- 
way design, routing, and marking have reduced the traffic 
accident deaths per total miles driven. This has been 
accomplished in spite of the fact that today there are 
more drivers and faster cars on obsolete roads. Although 
an inspection of Fig. 3 shows definite improvement in the 
traffic accident trends, the rate is still excessive. If re- 
search can save even a few lives the money spent will be 
repaid many times. The project study of driver reaction 
is concerned with some of the human factors involved in 
safe vehicle operation, such as the attitude toward warn- 
ing signs. The objectives of this study are: (1) to 
determine whether or not ‘“‘warning signs’’ reduce speeds; 
(2) to determine the optimum distance at which these 
signs should be placed in order to call a driver's attention 
to anything ahead that requires the exercise of caution, a 
reduction of speed, or any other action that might be 
appropriate for efficient and safe driving; and (3) to 
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determine the effect of distance and the size of the com. 
ponent parts of the signs on driver behavior. 

With the increased use of traffic paints, engineers and 
persons responsible for the purchase of such materiak 
have come to realize the importance of satisfactory, 
specifications. Much more consideration has been given 
to these factors in recent months, because of the dis 
turbed state of world markets consequent to the War 
situation. Already tung oil is scarce, and the possibility 
that costs of some ingredients will increase to a prohibj 
tive point is imminent. The first object of the research 
program on traffic paint is to correlate the service per 
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formance with laboratory tests on a number of different 
paints, to evaluate these tests, and to develop more sig 
nificant tests for paint qualities if they seem necessary 
Test paints are being subjected to various conditions of 
service in an effort to evaluate the factors affecting their 
life. Also, since paint is a material that cannot be pur 
chased in the form used for service, but is subject t 
many variables in application, the study includes an 
evaluation of surface preparation and methods of appli 
cation, as well as weather conditions and other controlling 
variables. 

It should be recognized that the economic valu 
highway research will increase in the face of possible ad 
verse world conditions. The Indiana cooperative x 
search organization is in itself an example of the presen! 
trend toward economic design in highway engineering 
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Computation of Flood Flows by Slope-Area Method 


By A. H. Davison 


Hyprau tic Enoineer, Giens Fats, N.Y. 


LOOD flows, with their attendant scouring of river 

channels, washing out of bridges, and other damage, 
often produce abnormally high discharges accompanied 
by backwater effects from obstructions washed into the 
stream channel. Hence such flows usually require indi- 
vidual analysis and solution. The immediate objective 
of this discussion is to present a method for the accurate 


determination of flood discharge and to provide a seu” 
explanation of the attendant factors. , 

Flood flows often occur where there are no available 
gaging-station records. A determination of the = 
charge by reference to a gaging-station rating curve, 
if available, is not conclusive where there is any b 
water effect from washed-out bridges deposited ™ 
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strear) channel downstream or from debris lodged against 
the piers of a bridge that failed to wash out. The slope- 
area method of computation of discharge can be applied 
{ data obtained at the site include a survey of available 
high-water marks and suitable cross-sections of the 
stream channel. The analysis of these data by applica- 
tion of the Chezy and Kutter formulas, or by the Man- 
ning formula, is the usual procedure. 

In an article in Engineering News-Record (August 23, 
1934), the writer offered a graphical solution based on 
the Chezy and Kutter formulas. Uncertainties inherent 
in any graphic analysis, such as faulty or indeterminate 
intersections of converging lines separated by a small 
angular difference, make desirable the development of a 
sound analytical treatment of the problem. The method 
of treatment here described applies the Manning formula 
and depends on the solution of simultaneous equations. 

The essential principle is that there can be but one 
value of discharge that satisfies the data. The following 
example of computation illustrates the method. In this 
example the data apply to the July 1935 flood conditions 
on Glen Creek near Watkins Glen, N.Y., and appear in 
the U.S. Geological Survey Water-Supply Paper 773-E. 

The Manning formula is stated as follows: 

_ 1.486 486 


or Q = 1.486 4 51/2 
n n 


Vv 


in which 0 = discharge in cu ft per sec 


V = average velocity in the cross section in ft per sec 
R = hydraulic radius in ft 

A = area of cross section in sq ft 

n = coefficient of roughness 

s = friction slope 


Friction slope is the slope of the energy gradient and does 
not coincide with surface slope unless the mean velocity 
remains constant from point to point along the river. 
The energy gradient is a line joining the energy head at 
the three cross-sections in the example, and the energy 
head at each cross-section is the elevation of the water 
surface plus the velocity head at that point. 

In Fig. i appears the water-surface profile determined 
by the high-water marks located at A, B, and C. The 
corresponding values of area A, hydraulic radius R, and 


Taste l. Data ON GLEN CREEK FLOOD PROFILE 
Distance Water SuRPFACE A Pp R R*/s 
Section (Ft) Ev. (Ft) (Ft?) (Ft) (Ft) (Ft*/s) 
A 426 103.9 1,377 104 13.2 5.58 
6 480 98.9 1,136 95 12.0 5.24 
c 93.4 1,293 110 11.7 5.17 


wetted perimeter P, for the three cross-sections A, B, 
and C, are included in Table I. 

The object is to determine the correct values for Q and 
n. The values of A and R, and the elevations of the 
water surface at the three cross-sections are known. 
Table II shows the 


values of the vari- 10° | | 
ous factors corre- | 
sponding to trial 
values of Q. Col- $100;}—+ 
umn 7 shows the = |} | | Ss 
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each cross-section gi 93.49 
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In Col. 5 is given the average slope, 


between adjacent cross-sections, of the trial energy gradi 
ent fixed by the data in Col. 4, and Col. 6 is found by 


substituting Col. 5 in the Manning formula, Eq. 1. 


TABLE II. VALUES OF AND S$ FOR TRIAL VALUES OF 
(1) = ¢2) (3) (4) (5) (6) (7) (8) (9) 
EL. or 
Q ENERGY Aver- Aver 
(Cu Ft See- ve Gra- AGE AGE 
per Sec) TION Vv 2¢ DIENT s 
(4 7.3 0.82 104.72 1.135 0.109 0.0092 
0.01083 0.104 
10,000 |B 88 1.20 100.10 0.885 0.099 0.0125 
0.082 0.0086 
| 0.01202 0.103 
lc 7.7 0.93 94.33 0.998 0.124 0.0154 
A 8.7 1.18 105.08 0.953 0.088 0.0085 
0.01044 0.085 
12,000 B 106 1.73 100.63 0.735 0.082 0.0124 
0.065 0.0078 
0.01226 0.086 
lc 93 1.84 94.74 0.826 0.107 0.0167 
A 95 1.39 105.29 0.874 0.083 0.0090 
0.01022 0.078 
13,000 B 11.4 2.03 100.93 0.683 0.073 0.0114 
0.058 0.0072 
0.01240 0.080 
C 10.0 1.57 94.97 0.769 0.102 0.0176 
4 109 1.84 105.74 0.760 0.071 0.0087 
0.00971 0.066 
15,000 |B 13.2 2.70 101.60 0.590 0.061 0.0107 
0.052 0.0078 
0.01272 0.070 
‘Cc 11.6 2.09 95.49 662 0.088 0.0176 
A 14.5 3.27 107.17 0.572 0.046 0.0064 
0.00814 0.045 
20,000 |B 17.6 4.80 103.70 0 442 0.044 0.0099 
0.049 0.0123 
0.01370 0.055 
15.5 3.72 97.12 0.496 0.061 0.0151 
18.2 5.12 109.02 0.456 0.031 0.0046 
0.00615 0.031 
25,000 }B 22.0 7.50 106.40 0.354 0.031 0.0077 
0.041 0.0135 
0.01500 0.046 
C 19.3 5.80 99.20 0.398 0.051 0.0165 
A 21.8 7.37 111.27 0.380 0.020 0.0028 
0.00369 0.020 
30,000 |B 26.4 10.80 109.70 0.294 0.020 0.0046 
0.035 0.0143 
0.01660 0.040 
33.3 6.38 1.73 0.331 0.045 0.0185 


To determine the values of m and s at the three stations 
(Cols. 8 and 9), which will be consistent with the averages 
given in Cols. 5 and 6, there are available the system of 
equations comprising Col. 7 (m4 = 1.135 s,'/2, nm, = 
0.885 s,'/2, ...) and the equations relating the averages 
in Cols. 5 and 6 to the arithmetical averages of m and s at 
adjacent stations. For example, for Q = 20,000, given 
the data in Cols. 1 to 7, inclusive, find 4, %,, Mc, S4, Sp, 
and Ss, as recorded in Cols. 8 and 9. 


From Col. 7, na = 0.572s4'/2, np = 0.442s,'/: 


(2) 
From Cols.5and6, _ 9.045, 54+5* — 0.00814 
From Col. 7, ng = 0.442s,'/:, nc = 0.496sc'/? ) 
(3) 
From Cols. 5and6, 0,055, — 0.01370 


Equations 2 are easily solved and lead to the double 
values: 

na = 0.046, 0.066; sa = 0.00644, 0.0133 

np = 0.044, 0.024; se = 0.00990, 0.00294 


However, Eqs. 3 lead to single values: 


0.049; se = 0.0122 
0.061; se = 0.0051 


nc 


Single values occur in solving Eqs. 3 because the particu- 
lar quantities are such that the radical becomes prac- 
tically zero in the solution of the quadratic for m,. 
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In general, double values result for the solution of the 
four equations obtained between the quantities at two 
adjacent stations, as with Eqs. 2, but experience indicates 
that with only five or six trial values of Q there will be 
enough single-valued exceptions to guide the final solu- 
tion. The double values (not shown in Cois 8 and 9) are 


Q correspond, respectively, to discharges of 835 and |,3)9 
cu ft per sec per sq mile. 

A minimum of three cross-sections is necessary to an 
solution. The example taken to illustrate the method of 
computation gives more clean-cut results than can jy 
expected when the circumstances are complicated py 

backwater effects from obstruction: 


30 000 


25000 


of 


20 000 


Values 


15000 


lodged in the stream channel. Data for, 
more complicated circumstance shoul 
include a survey of a longer stretch oj 
river and several more cross-sections 
The number of intermediate crogs-sec 
tions which furnish independent deter 
minations of Q is 2 less than the total 
number of sections. The correct value of 
Q can be considered the average of the 
several independently computed values. 

When the circumstances are compli 
cated by a series of washed-out bridges 


Values of Values 


0 0025 0050 0075 0.100 0 0.0050 60.0100 0.0158 00200 destroyed at various times during a flood, 


5 


there are loeal surges of discharge and 


Fic. 2. VARIATIONS IN m AND s WITH ASSUMED VALUES OF ( backwater as various obstructions let go 


Data from Cols. 8 and 9, Table II 


retained until the equations are solved for the entire 
series of Q values. 

The values to be retained and entered in Cols. 8 and 9 
are then determined by plotting the results as in Fig. 2 
and observing the following general considerations: 

1. The average n for successive intervals, AB, BC, . . . decreases 
regularly as the assumed () increases (Col. 6) 

2. The average s for AB (Col. 5) decreases as Q increases, for 
BC increases as ( increases 

3. Graphs (Fig. 2) showing the variation of m and s with Q for A 
and B;, and for B, and C, must show a regularity and slope corre- 
sponding to the features noted in Eqs. 1 and 2 for the intervals AB 
and BC. 

4. The controlling values are those introduced by the single- 
valued solutions such as obtained with Eqs. 3 

5. For the common cross-section, B, the two graphs (Fig. 2) for 
n and s should show intersection at a common value of Q 


For the correct Q, there will be but one value of m and 
one of s at an intermediate station, B, whether the solu- 
tion be found from equations relating the quantities at 
the adjacent station on the one side or on the other. 
Thus, in Fig. 2, line B, indicates values of m, or s, ob- 
tained with Eqs. 2 between A and B, and line B, indicates 
values of m, or Ss, obtained with Eqs. 3. The inter- 
sections of these lines must signify the correct value of 
Q—in this instance, 17,800 cu ft per sec. 

After Q has been thus determined, a check should be 
made by introducing the selected Q at the several sta- 


tions; calculating A, RX, V’,5- and the elevation of the 


energy gradient; using the new values of m4, M,, Mc, 
Sa, Sp, Sei and comparing the calculated energy drop 
with the difference between energy gradient elevations. 

The value of 17,800 cu ft per sec for Q contrasts with 
27,900 obtained by usual methods. The difference of 
10,100 cu ft per sec is nearly 57% of the value computed 
by the writer's method. Published records of flood flows 
computed by the slope-area method that have been 
checked by the writer appear to be from 20 to 60% higher 
than justified by the circumstances. This difference is 
no doubt attributable (1) to the assumption inherent in 
the larger figure that s in the Manning formula is equiva- 
lent to surface slope and, (2) to the usual procedure of 
estimating m from general considerations. 

The data used in the example apply to a stream having 
21.3 sq miles of drainage area. The preceding values of 


and lodge again farther downstream. The 

survey of field data undertaken after sub. 
sidence of flood conditions naturally seeks to record the 
highest stages of which there is reliable evidence along 
the river reach under investigation. Analysis of the data 
will doubtless show differences in the value of Q deter 
mined independently for each of the intermediate cross 
sections. The practical method of averaging the results 
will give a Q which correctly represents average circum 
stances during the flood period. 


ACCURATE DETERMINATION OF # IMPORTANT 


The factor m is referred to as the “‘coefficient of rough 
ness,’’ a misnomer in the writer’s opinion; it is really a 
“coefficient of circumstances.’’ This one factor includes 
all the features of river flow not physically measurable or 
clearly understood. It is likely that the value of n de 
pends chiefly on the area of water contact with the bot- 
tom and sides of the river channel, which for a unit of 
channel length is defined as wetted perimeter. When 
open-channel discharge conditions prevail, there seems 
to be a determinable relationship between » and wetted 
perimeter. So far as the writer’s experience goes, no 
such relationship is apparent in the presence of backwater 
effect from obstructions washed into the river channel 
that is, identical values of m may occur at cross-sections 
having different values of wetted perimeter. Possibly 
what is needed for a better understanding of the factor 
in hydraulic formulas is a breakdown of this factor into 
two or three component parts, each representing a dis 
tinctive characteristic. 

The practical value of an accurate determination 0 " 
and its variation along the river reach is to indicate the 
approximate location where river improvement may be 
undertaken most profitably to increase the flood capacity 
of the channel. An assumed value of m cannot contrib 
ute to an accurate conclusion. The factor » should be 
calculated just as is any other important factor affecting 
an engineering solution, and it almost invariably prov 
higher than the value likely to be assumed. . 

The error inherent in assuming the friction slope : as 
equivalent to surface slope is not important if the value 
of average velocity from section to section are att 
enough to result in small differences in velocity head 
values, but as the value of V at any section cannot be 
known until the value of Q has been determined, - 
distinction between friction slope and surface slope shoul 
be preserved. 
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| 


0. 
1,310 


0 any 
10d of 
an be 
by 
Ctions 
4 fe Ta 
hould 
ch of 
‘tions 
3S 
deter 
total 
lue of 
of the 
lues. 
ympli 
ridges 
flood, 
and 
let go 
The 
sub- 
rd the 
along 
data 
deter 
CTOSS 
esults 
reum 


‘ough 
ally a 
cludes 
ble or 
n de 
p bot- 
nit of 
When 
seems 
vetted 
nO 
water 
nel 

ctions 
ssibly 
ctor ” 
r into 
a dis 


n of n 
te the 
ay be 
pacity 
trib 
ald be 
ecting 
yroves 


e § as 
values 
e low 
head 
jot be 
j, the 
ould 


No. 7 Civit ENGINEERING for July 194! 429 


Inexpensive Structural Models 


Convenient Construction Solves Rigid-Frame Problems, Aids ‘Feeling’ for Deflections 


By Witu1aM J. ENey, Assoc. M. Am. Soc. C.E. 


Assistant Proressor or Civit ENGineerinc, Lenicu University, Pa. 


\ interesting use of structural models is the demon- The first of these, a demonstration model for rigid- 
stration of deflection changes. In the August 1940 frame theory, Fig. |, is used to show the steps in the 
issue of CrviL ENGINEERING, Kenneth W. Dowie has Hardy Cross method of distributing fixed-end moments. 
described a model rigid frame employed in this way. Essentially it consists of an arrangement of brass posts 
it may be of interest to describe similar inexpensive securely fastened to a baseboard about which brass rings 


devices used at Lehigh University. are fitted. 


SA 


Fic. 1. Brass Jornt “Locks” aNp Steet Drit_-Rop DEMONSTRATE 
Harpy Cross PROCEDURE 


+ 
| 


Fic. 2. Bumpinc Frame with Winp Loaps’ Fic. 3. HorizontraL REACTION 
Circles Indicate Inflection Points OF A FIxXED-END FRAME 


Movement is Induced _ 
Horizontal Displacement y 


VERTICAL REACTION OF A FixED-END Mitt FRAME 


Pieces of heat-treated steel drill rod fitted into 


holes in these rings form the members of 
the frames. In demonstrating the moment 
distribution process, the joints are locked 
against rotation by clamping the rings to 
the posts; weights are hung on the mem- 
bers; and then the joints are successively 
unlocked. If the posts and rings are care- 
fully fitted to avoid friction and the drill 
rods equally well fitted to allow them to slip 
in and out of the rings, quantitative as well 
as qualitative results can be obtained. 
Complete details of the construction and 
further uses of the device are described in 
Newark Engineering Notes for March 1940, 
by William S. La Londe, Jr., M. Am. Soc. 
C.E., originator of the idea. 

The second type of model used at Lehigh 
is made from leaded brass drill rod (Figs. 
2,3,and 4). Itscost is negligible and any- 
one able to solder can make it. In Fig. 2 
it is being used to demonstrate the location 
of the inflection points in a building frame 
subjected to wind forces. Similar models 
representing an irregular or unsymmetrical 
arrangement of columns and girders with 
or without knee braces will vividly illu- 
strate the shift in inflection points. 

A model of a kind of frame frequently 
met with in practice appears in Fig. 3. This 
and similar brass models were made by 
students who had never before used a sol- 
dering iron. When the models had been 
loaded to show the inflection points, in- 
fluence lines for reactions were determined 
by displacing the model as shown, in the 
manner developed by the late George E. 
Beggs, M. Am. Soc. C.E. For instance, 
in Fig. 3 the right horizontal reaction of 
the fixed frame for an inclined 1,000-Ib load 
was obtained by displacing the right sup- 
port 3 in. horizontally without rotation or 
vertical displacement. A pattern of holes 
drilled in a drawing board with the aid of 
a template, together with an indicator arm 
and closely fitting pins cut from a steel 
drill rod, is used to introduce this displace- 
ment in the desired manner. For example, 
the deflection of the model at the load point 
was recorded as 1.04 in. By Maxwell's 
reciprocal theorem, the right reaction is 


then 300 in. x 1,000 Ib = 347 Ib. The 
vertical reaction was determined in a similar 
manner, as illustrated in Fig. 4. 

When such models are used to check 
analytical solutions of frames and then 
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modified to introduce knee braces, fillets, stiffened or The construction and use of brass wire models have 
rearranged members, the observer after a few minutes of been described by the originator, Anders Bull, M. Ap 
handling develops considerable judgment as to the struc- Soc. C.E., both in Crvm ENGINEERING (August 1937 
tural action of such frames and attacks the design with page 561) and elsewhere. During the past several years 
greater understanding. Three-dimensional models of the writer has made frequent use of such models to good 
§ frames and trusses easily assembled in brass at very little advantage, and he urges the young structural engineer 
cost illustrate the interaction of floor systems and lateral to consider them when he pursues further study afte, 
bracing in an effective manner. graduation. 


Our Readers Say 


In Comment on Papers, Society Affairs, and Related Professional Interests 


by A nalvsis ot Soil Bea ring Tests curred quickly upon application of each increment of load, ang 
that which occurred very slowly during the 24-hour period in which 

To tHe Eprror: The article on ‘Practical Shear Tests for the footing was sustaining the total load. Curve B was plotte 
Foundation Design,’’ by Trent R. Dames, in the December issue, by taking the amounts of settlement that occurred at each Joad 
prompts me to write of the results of soil bearing tests I conducted application and accumulating Them. In a similar manner, Curve 


at Kansas City, Kans., in duty 1939 
1939 9 9th 10th 11th 12th | 13th 14th 15th 
sisted of a very moist blue a 
0.005 | Time of Day sé 
river silt, containing some — — 
very fine sand and streaks “09.010 (C) Settlement 
The By Sustaining the 
of humus material The ri ‘Load 24 Hours 
soil at test No. 2 consisted 0.015 15, 12:15 P.M (B) Settlement at 
of a damp, clean, medium, Load Application 
fairly well compacted 
Tests were made by load- 
ing 2 by 2-ft concrete foot- 
ing blocks cast in place in 
increments of 1,000 Ib per 0.035 = + 3000 4 000-++- 5000 6000+ 8 000 
sqft. Readings were taken Load, in Lb per Sq Ft, For Curve A 
be *, immediately afte 0.040 - ~ 
vefore, immediately after, 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 iim 


: 12 hours after, and 24 hours 


Load, in Lb per Sq Ft, For Curves B and C 


after applying each incre- Fic. 2 

ment of loading 

| On the accompanying diagrams (Figs. 1 and 2) Curve A shows’ C was plotted by accumulating that portion of the total settle- 
the accumulated total settlement during the progress of each test. ments that occurred during each of the 24-hour periods the total 
k Two distinct types of settlement are apparent—that which oc- loads were being sustained. By producing Curve C back to zero 
settlement, a well-defined ‘‘yield point’’ of the 
soil is determined. 


July 1939 


0 7th 8th 98th 10th llth 12th 13th 14th In the case of test No. 2. the yield point is 
haste “a n= nz nz 3 about 7,500 Ib per sq ft. A factor of safety o 
~S Time of Day ~ about 2 would give a safe design load of abou 
5 ee 3,800 Ib per sq ft for this soil. Engineers 
; 0.05 = ae a, {B) Settlement at Load Application the district in which these tests were made con 
2 Se ee sider 4,000 Ib per sq ft as the safe allowable de- 
\ C) Settlement By Sustaining the Load 24 Hours signload. At 4,000 1b per sq ft, a settlement of 
pal | | 0.007 ft can be expected, as indicated by Curve 
B, but no further settlement should occur 
In the case of test No. 1, the yield 
about 2,300 Ib per sq ft. A factor of safety 
‘ ©C15--—% — about 2 would give a safe design load of only 
3 about 1,200 Ib per sq ft for the soil at ‘ 
© \ location. At 1,200 Ib per sq ft, a settlement f 
0.008 ft can be expected, as indicated by Cur" 
0.20; but no further settlement should occu 

3 \ On completion of the tests the 

A) Total Settiement-7\_ moved to determine the amount 

0.25 3 | | | * recovery. On both of these tests, the = 

ell 14th, 7 P.M Rec tive amounts of elastic recovery are equ® 

Release of Applied Load \ the settlement on Curve B under the 

point.”” I have not been able to attach a0! 

0.30 t significance to this fact. It would be ere 

ing to measure the elastic recovery 4 io 

000-3 4 000 000 6 000-7 000 000-*) loading point and to compare its curve 

Load, in Lb per Sq Ft For Curve A the others. ; 

= 1000 2000 3000 4000 5 000 6 000 7000 8000 9000 The location of the intersection of Cur” 


Load, in Lb per Sq Pt, Fer Cures Band C and Curve C may be an indication of the phy 


Fie. 1 cal properties of the soil. 
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rhe results of the two tests lead me to believe that a larger 
f tests, conducted in a standard manner, should produce 
resting and valuable information, establish the reliability of 
she method, and more definitely determine the relation that might 
' ween shear tests and allowable loads on soils. If a definite 
does exist, it might be possible to determine allowable soil 
r foundation design by relatively simple laboratory tests, 
recision similar to these actual loading tests. 
S. B. May 


© Lowis, Mo Consulting Engineer 


Earth Pressures in Cohesive Soils 


Dear Str: In Mr. Feld’s article, “Applications of Soil Mechan- 
ics in the Heavy Construction Industry,” in the April issue, an 
Jlustration is given of the failure of a bank of earth beside a trench 
which was excavated to the level of an old sewer. The excavation 
was not braced, and failure occurred when the top of the old sewer 
wasremoved. This accident has been used by Mr. Feld on several 
occasions to demonstrate the error of certain ‘“‘recent’”’ theories of 
earth pressure which postulate that the greatest pressure acts near 
the upper part of an excavation. Within the writer’s knowledge 
this statement has gone unchallenged, although it appears to in- 
volve fundamental misconceptions regarding the nature of the 
earth pressure problem in cohesive soil. So far as the writer is 
aware, there is no theory of earth pressures for cohesive soil, either 
lassical or “recent,’’ which does not state that if the depth of a cut 
s increased without the addition of bracing, the factor of safety of 
the sides of the cut against failure is decreased. This appears to 
have been the case in Mr. Feld’s illustration. Removal of the arch 
f the existing sewer had the effect of increasing the depth of the 
excavation 

It should also be pointed out that in an unbraced excavation the 
question of distribution of pressure has no significance because it is 
)bvious that there is no lateral pressure at any elevation above the 
bottom of the cut. This is simply a matter of statics. 

The “‘recent’’ earth pressure theories which postulate the exist- 
ence of the center of pressure at a point above the lower one-third 
of the height of the cut are all based upon the assumption that the 
lateral squeeze of the cut is restricted in the upper portion. This 
restriction requires the presence of struts. Mr. Feld’s intimation 
that a high center of pressure is a modern conception is not borne 
out by a quotation from the eminent excavation engineer, J. C. 
Meem, who in 1908 stated “‘that all closely sheeted well-braced 
trenches invariably show a heavier pressure at the top than at the 
bottom 

R. B. Peck, Jun. Am. Soc. C.E. 
Assistant Subway Engineer, Department of 


Chicago, Ill Subways and Superhighways 


Sludge Handling Costs 


Dear Str: In his article on the “New Sewage Treatment 
Plant at Anderson, Ind.,”’ in the May issue, Mr. Poole states, ‘“‘The 
high inorganic content of the sludge cake was unexpected and is 
undoubtedly responsible for throwing the sludge handling costs out 
of balance with similar installations.”” He also indicates that this 
inorganic content is largely due to the presence of clay. 

Although high mineral content in any sludge is responsible for 
increased incineration costs, I cannot agree that the same statement 
applies to increasing sludge-conditioning costs. 

The net effect of mineral or inorganic matter in any sludge is to 
reduce the amount of volatile or organic matter present and to in- 
crease the specific gravity, stable structure, and amount of solids. 
These effects automatically diminish the amount of sludge-coagu- 
lating chemicals necessary for proper vacuum filter yields. If the 
suspended sludge solids were entirely mineral, they would not de- 
compose. Furthermore, they would require no digestion, no 
coagulation for dewatering, and no incineration. The net effect of 
“ganic or volatile matter is just the opposite. The higher the 
percentage of volatile matter present, the lower becomes the 
‘pecihic gravity of the solids and the greater the residual moisture in 
the sludge and the concentration of biochemical decomposition prod- 
“ts in the moisture per pound of sludge solids during storage and 
sludge digestion. In the digestion of the type of sludge obtained at 
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Anderson the sludge moisture becomes materially loaded with 
ammonium bicarbonate and other biochemical reagents that react 
with ferric chloride and lime 

For example, if the alkalinity of the digested sludge liquor at 
Anderson is assumed to be but 3,500 ppm, this amounts to 0.062 Ib 
of alkalinity per pound of digested solids according to Mr. Poole’s 
Table II, wherein the digested sludge solids average 5.35%. This 
means that there are 17.7 lb of sludge liquor present per pound of 
solids. This alone would account for a large proportion of the 
sludge-conditioning chemicals used (see Paul D. McNamee in 
Sewage Works Journal for September 1939, page 764). 

According to Mr. Poole’s Table II the digested sludge going to 
the filters averaged 45% volatile. This is not at all out of line with 
a number of installations digesting sludge from combined sewage, 
where considerably lower conditioning costs prevail. In the 
January 1941 issue of PRocEEDINGS (pages 72 and 77) George J] 
Schroepfer, Assoc. M. Am. Soc. C.E., shows the effects of mineral 
matter in the raw sludge at Minneapolis-St. Paul, and in the 
November 1939 issue of the Sewage Works Journal (page 988) C. R 
Velzy, M. Am. Soc. C.E., shows similar effects with the digested 
sludge at Buffalo. The table also shows that the filter cake aver- 
ages 13% less volatile solids than does the ‘Sludge to Filter.””. This 
is largely due to the use of lime and amounts to adding more ash to 
something one desires to make more combustible. 

In my opinion the digested sludge at Anderson is excellently 
suited to elutriation treatment prior to conditioning. This will 
materially diminish the natural reagents accumulated in the sludge 
moisture and eliminate the use of lime. According to Mr. Poole’s 
Table III, the average costs at Anderson per million gallons sewage 
treated were $3.85 for sludge conditioning and $3 for fuel oil for 
incineration, making a total of $6.85. Elutriation properly ap- 
plied here will save over 60% of sludge-conditioning costs and 13% 
of the fuel oil costs. The inorganic content of the sludge will then 
become an asset in cutting conditioning costs and less of a liability 
in incineration. 

A. L. GEnTER, M. Am. Soc. C.E, 


Baltimore, Md. Consulting Engineer 


Manning’s n 


To THe Eprror: The discussion aroused by my attempt to cor- 
relate Manning’s n with Reynolds R and Darcy’s f (February issue 
of Civit ENGINEERING) has been enlightening to me. I appreciate 
the interest taken in my paper. Dr. Rouse’s criticism of my Eq. 3 
(see his discussion in the March issue) indicates that it is confusing. 
The R should have been given some other symbol to indicate that 
it is a special parameter devised for the sole purpose of solving Eq. 2 
graphically 

For one who is trying to utilize a background of familiarity with 
Manning’s » to implement his judgment in the less familiar R, I 
know of no alternative to using Eqs. | and 2. The nomogram is 
merely a graphical solution. 

The conclusion of the matter is, apparently, that while Man- 
ning’s m is not functionally related to these other factors, as Mr. 
Kalinske states in the March issue, it will correlate in wide reaches 
of velocity and roughness. 

In the June issue Professor Powell points out some of the condi- 
tions under which it fails, particularly in hydraulic models. 


Denver, Colo Ropert E. Kennepy, M. Am. Soc. C.E. 


Draining Military Air Fields 

To THe Epiror: I was deeply interested in Captain Newton’s 
article, in the April issue, entitled ‘‘Construction of Military Air 
Fields,”’ particularly with reference to drainage practice and drain- 
age structures. 

The dearth of information and wide variation in opinion respect- 
ing impact of landing airplanes are indicated in the notation under 
Captain Newton’s Fig. 1, which states ‘“‘Grating is designed to 
carry wheel load of 32,500 Ib plus 50% impact.’’ As a matter of 
fact, the impact of landing airplanes is of less consequence to drain- 
age structures than is the static load of planes at rest 

R. A. Hart, M. Am. Soc. C.E. 
Special Engineer, Interstate Brick Company 
Salt Lake City, Utah 
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Time Required for Saturation of 
Earth Embankment 


fo tHe Eprror: The time required for saturation of an earth 
embankment is discussed in an article by K. P. Karpoff in the 


April issue. The derivation of the equation, 


dy 
dx 


q=vy= —ky (1) 


depends upon Dupuit’s assumption that the velocity is the same at 
all points lying on any vertical line through the section. Inte- 
gration of Eq. | yields, 


(2) 


Equation 2 must satisfy more boundary conditions than Mr 
Karpoff mentions. These are, at x = 0, y = A; and at x = s, 


dy 
y = agand 
dx 


and are compatible with Eq. 2, providing 


and, 


q = kay tan @ 


These conditions are sufficient to determine g, ao, and the position 
of the line of saturation and will approximate the actual condition 
if the flow lines are essentially horizontal. When the downstream 
face slopes more than about 30 deg, or when discharge is into an 
overhanging, free-draining rock toe (for which case the slope at 
discharge must be vertical) Darcy’s formula should be written more 
dy 
ds 

In an article entitled ‘Seepage Through Dams"’ (Journal of the 
New England Water Works Association, June 1937) Dr. Arthur 
Casagrande discusses the solution of both these problems 

Mr. Karpoff presents the formula, 


exactly, v = —k 


L? 


. (3) 


Time for saturation = 


In the case of the overhanging or vertical discharge slope ¢ be- 
comes equal to 90 deg, for which Mr. Karpoff’s formula gives an 
infinite time of saturation 

The writer had some trouble following Mr. Karpoff’s reasoning 
in deriving his formula and still doubts the validity of some of his 
assumptions. Mr. Karpoff states that U, the velocity at M, is 


equal to k — Apparently he intended this equation to define 


the velocity at x of a particle at the boundary of the saturated por- 
tion as it travels downstream, instead of the terminal velocity at 
M as stated. Considering the condition at the point where the 
line of saturation intersects the downstream slope after sufficient 
time has elapsed for final saturation to occur, 


t > time for saturation = dx (4) 


and since, dt = 


Mr. Karpoff determines by substitution, 


dt = (5) 


kh’ 
The differential Eq. 5 is true only at the final point in the interval, 
where x = Z and after saturation has occurred. Mr. Karpoff, 
however, integrates between the limits = 0 to/ = time for satura- 
tion and x = Otox = L. 

Dean F. Peterson, Jr., Jun. Am. Soc. C.E. 

Project Engineer, Savage River Dam 

Western Port, Md. 
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Trough Coefficients Explained 


To THe Eprror: There is an interesting agreement (possihj, 
the reader will regard it as accidental) between the formula q 
veloped by Messrs. Dewante and Stowell in their article, “Pip, 
in Effluent Troughs,”’ which appeared in the April issue of Cyy, 
ENGINEERING, and the earlier one of C. N. Miller (mentioned by ¢h, 
authors), which was intended for non-free fall conditions. 

Assuming in the latter case that the critical flow condition eXists 
at the lower end of the trough—-where depth equals twice +, 
velocity head—it is easy to show that the Miller formula implies , 
total drop in water surface from the upper end of the trough of 2 }; 
velocity heads or 0.516y where y, as the authors explain, is t) 
vertical distance from the upstream water surface in the trough t; 
its downstream lip. 

Now let it be supposed, as seems plausible to the writer, that the 
effect of changing from the non-free fall condition to the free fg 
condition is to increase the effective head causing flow of th 
stream at the outlet of the trough by an amount equal to half ty 
depth of the stream at this point—namely, '/2(y — O.5I6y) 
0.242y, or from 0.516y to 0.758y. Also, let it be assumed that th: 
outlet depth is unchanged (this seems to be less plausible). Thy» 
effect, then, of the change from,non-free fall to free fall condition 
is to change the capacity by a factor equal to Vy 0.758/0.516 - 
1.213. This when applied to the Miller expression for Q, 1.9) y": 
makes it become 2.32 y* *, which is precisely the author’s expression 
for Q. 

W. E. How.anp, Assoc. M. Am. Soc. C.F 
Associate Professor of Sanitary Engineer. 
ing, Purdue University 
Lafayette, Ind. 


A Buck Private Reports 


To tHe Eprror: The Piedmont section of South Carolina is 
colorful with its green pines, red clay, and sunny skies, but to a 
soldier at Camp Croft it is a dustridden, devilishly hot plac: 
Surprisingly though, the boys all seem to like it, and I am rapidly 
finding that being in the Infantry has many interesting features 

I must admit that, at first, I was sorely disappointed at failing 
to be placed in the Engineers’, even though I knew that being a 
buck private there meant pick and shovel rather than transit and 
range pole. I still have hopes that at the end of my basic train 
ing, I can wangle a transfer into the Railroad Battalion of th 
Corps of Engineers 

It is almost like college here, our lectures being given in any 
convenient pine-shaded arena and theory put immediately int 
practice. Cleaning the ubiquitous red dust out of the so many 
hiding places about our rifles comprises our daily homework. We 
spent last week on the rifle range, most of us shooting our Spring 
fields for the first time in our lives. After the preliminary flinching 
we began to enjoy it. Shooting for record at the end of the week 
I surprised myself by qualifying as marksman, and close enough 
to the sharpshooter category to look forward to the next time. | 
was a well-filled week—reveille being at 4:l15.a.m. The 3'/;mile 
march to the range started just at sunrise, and the tired return 
home was at nightfall. And many were the black eyes, the 
smashed lips, the sore backs! 

The people here are extremely friendly to us. The sizable city 
of Spartanburg is but 7 miles away, and many townspeople hav: 
invited trainees to Sunday dinner and for motor rides. The other 
day I had the pleasure of talking to a surveying party from the 
Southern Railway, which was rerunning the center-line of a branc’ 
line just outside the camp. Army life is an extremely healthfu 
pleasant one, but my first love will always be engineering, and | 
anxiously await my return to the Pennsylvania Railroad. Now 
of us know just where we go when our 13-week period ends her 
July 1; the rumors are plentiful, of course. 

The 13,000 boys now here come from New York, New Jerse) 
Illinois, Wisconsin, Georgia, Maryland, Pennsylvania, and Mass 
chusetts, so that the accents are many and the interchange of talk a 
happy pastime. 

I am afraid I have a bit of sewing to do, so good-bye for 
Let’s hope that America keeps a level head about it—war tsm { Ve) 
practical. 

Camp Croft, S.C. 


now 


Joun D. Hanrt, Jun. Am. Soc. 
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Time Involved in Saturating 
Earth Dams 


Deak Six: With reference to Mr. Karpoff’s article, in the April 
ssue lime Required to Saturate an Earth Dam,”’ it should be 
ored that while the formulas developed from the original Dupuit 
sumptions for gravity flow have given results that check very 
iocely with those obtained by experiment for certain steady flow 
onditions, the application of these equations to transient condi- 
ons has heretofore never been checked. 

lhe writer has made investigation at the University of California 
with reference to the periodic fluctuating flow through porous 
media and has found that the application of these equations is not 
feasible because of the magnitude of the errors involved in the 
riginal Dupuit assumptions. Specifically, Dupuit assumed that 
for small inclinations of the free surface in gravity-flow systems 
-he streamlines may be taken as horizontal and are to be associated 
with velocities which are proportional to the slope of the free sur- 
face but are independent of the depth. 

In his book, Flow of Homogeneous Fluids Through Porous Media, 
H Muskat discusses the effect of these assumptions for steady flow 
and points out that since it is assumed that the vertical velocity 
-emains uniform in a horizontal plane, at a boundary of uniform 
potential the vertical velocity is zero and therefore the vertical 
velocity must vanish throughout the system. If the vertical 
velocity vanishes, the free surface must be horizontal, which is con- 
trary to the characteristics of gravity flow. Also at the inflow face, 
where the slope of the free surface is zero, the velocity distribution 
is far from uniform and the average velocity has no relation to the 
slope of the free surface. These discrepancies have been found to 
e much greater at the outflow face where there is a definite discon- 
tinuity-the percolating water flows into a region which is free of 
oth porous media and water but is exposed to atmospheric pres- 
sure. With appreciable vertical velocities the pressure distribution 
over vertical sections is not hydrostatic. These facts in no way 
lessen the importance of the solutions which have been based on the 
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Dupuit assumptions, but indicate the caution with which they must 
be applied. In regions where the slope of the free surface is small 
they may be applied in order to give the total flux with remarkable 
accuracy 

The writer in his study of periodic fluctuating flow through por- 
ous media found by measurement that at times the vertical velocity 
amounted to 500 times the horizontal velocity. All attempts at 
predicting the time rate of change of the free surface based on the 
Dupuit assumptions proved futile. It was found that within the 
range of the experiments empirical equations could be written, 
which expressed quite well the experimental data for the time rate 
of change. Because of their empirical nature no attempt was 
made to extrapolate the results to apply to full-scale structures 

Of practical importance, also, is the water in the voids above the 
line of saturation, which will be under the influence of gravity and 
cause flow in both vertical and horizontal directions tending to fill 
the air voids below the line of saturation before there is water be- 
hind the dam. With tight soils there is in general a tendency for 
part of the voids to contain entrapped air which never escapes, the 
water percolating around them. If those voids amounted to 0.7% 
in the case cited by Mr. Karpoff, seepage would commence immedi- 
ately with the application of water behind the dam. The time it 
takes to saturate the dam is, also, a definite function of the time 
rate of rise of the water behind the dam. Since in practice this 
time is appreciable it cannot very well be neglected in determining 
the time it takes to saturate the dam. In practice, also, the effects 
of capillarity cannot be neglected, a phenomenon in itself being a 
function of time. 

The practical importance of being able to predict the time varia- 
tion of the free surface cannot be overestimated, but any attempts 
to apply the Dupuit assumptions should be checked by actual ex- 
periment before predictions are made 

Ropert C. MILLER 
Captain, Corps of Engineers 
U.S. Army 
Berkeley, Calif. 


Comments on ‘‘Four Regimes of 


Open-Channel Flow” 


Dear Str: I wish to comment on the article entitled ‘On the 
Four Regimes of Open-Channel Flow’’ by Messrs. Robertson and 
Rouse in the March issue. 

In explaining the photographs shown in their Fig. 2, the authors 
state “The fourth possible case—that of tranquil-turbulent flow— 
is not illustrated, because it could not be obtained with the slope 
hosen " It appears to me in studying the photographs that 
the right-hand side of Fig. 2 (c) represented the case in question 
namely, that of ‘‘tranquil-turbulent”’ flow. In this case the water 
slope is controlling rather than the bottom slope of the channel. 

From the flow relations before and after a hydraulic jump of 
1,\V, = ¥:V¥_ = wR for a wide shallow channel, it is evident that 
onjugate depths of flow before and after a jump have the same 
Reynolds number. According to the authors’ Fig. 1, a flow in 
Zone 2 passing through a jump will have a conjugate depth in 
Zone |, and a flow in Zone 4 passing through a jump will have a 
conjugate depth in Zone 3 

Therefore, in the photographs shown in Fig. 2, regimes of flow 
are illustrated as follows: The left-hand sides of the photographs 

», and ¢ represent, as stated by the authors, flows in Zone 1, 
Zone 2, and Zone 4, respectively; while the right sides of the photo- 
graphs represent flows in Zone 1, Zone 1, and Zone 3, respectively, 

lo identify flow in the right side of Fig. 2 (6) by visual inspection 

“tone would probably lead one to an erroneous conclusion, even 
‘hough the dispersion of the dye by the jump is not complete. 
However, a jump is always accompanied by energy loss which must 
ome about by turbulence. Therefore, although the flow is in the 
‘ranquil-laminar range it is turbulent in manner. The authors 
make the comment that investigators sometimes fail to recognize 
‘aminar flow. The article is clarifying with regard to identification 
of flow in hydraulic model study. 


J. V. Spre_man, Assoc. M. Am. Soc. C.E. 
san Marin Calif. 


Planning for Multiple-Purpose 
Water Projects 


To rue Eprtror: The article by Nicholls W. Bowden, in the 
May issue, and that by E. B. Debler, in the February issue, discuss 
a very important trend in water conservation or, perhaps more prop- 
erly, water utilization planning in the United States. Certainly 
when plans are being made much is to be gained by considering all 
possible uses— irrigation, water power, and navigation—as well as 
dangers such as soil erosion and floods, of the water supply in a 
basin. 

While the plans for Western irrigation projects have only re- 
cently included definite flood control provisions, it has been cus- 
tomary for many years for the managers of such projects to operate 
the storage reservoirs with some consideration of flood control 
possibilities. In recent years this procedure has been greatly en- 
couraged by the expansion and coordination of the snow survey 
and irrigation water forecast program, in which the Division of 
Irrigation of the U.S. Soil Conservation Service is cooperating with 
interested state, federal, and local water-using agencies. This pro- 
gram, authorized by Congress in 1935, is active in all the Western 
states and has rendered much service to the irrigation farmers and 
other users of water from streams having their principal source in 
the mountain snows. As the records accumulate and are analyzed, 
they will make even more accurate forecasts possible. As a result 
the type of operation discussed by Mr. Bowden will be carried on 
with much greater assurance of safety from unexpected floods, 
much greater utilization of reservoir space for storage purposes, or 
with both. 


M. R. Lewis, M. Am. Soc. C.E. 
Sentor Agricultural Engineer, 
Soil Conservation Service 
U.S. Department of Agriculture and 
Oregon Agricultural Experiment Station 


Corvallis, Ore. 


4 
| 
| 
| 
| 
} 
CI 
J 
| 


434 CivitENGINEERI!I 


Cantilever Poles in Sandy Soils 


To tHe Eprror: In the May issue Prof. Robert W. Abbett 
writes on the “Stability of Cantilever Poles in Sandy Soils.” 

On the basis of the author’s statements that, ‘““The resistance to 
rotation at the instant of impending motion comprises the forces of 
friction and cohesion acting on the surface of the cone. The re- 
sultant of these forces normal to the pole, therefore, must be pro- 


m Cone 
rr 
3 
Based on Cone 
Weight, cx 
\ 
‘ 
a) FRACTION OF MAXIMUM 6) MODULUS 
PASSIVE RESISTANCE 
Fic. 1 Fic. 2. Depru VARIATION OF Sort, PROPERTIES 


portional to the surface area of the cone. . .’’ the conclusion would 
be reached that the total force resisting overturning is proportional 
to the square of the depth of embedment, d (see the accompanying 
Fig. 1). The maximum passive resistance must then vary linearly 
with the depth below the ground surface and not as the square of 


that distance (Fig. 2 (a2)). On the basis of this linear variation and 
using a method of procedure similar to that given by Professor 
3d + 4h 


Abbett, the following equations are derived: k = 4d + 6h 


_12k 
ec. 3—4k 

Inspection of the expression for k shows that, for a pole, the cen- 
ter of rotation is between */; and */, of the depth of embedment be- 
low the ground surface. This result is more nearly in accord with 
experiment than the range */, to ‘/; found by the author. A possi- 
ble reason for this will be given later 

The expression for d is simpler than the author’s Eq. 4 due to 
taking moments about an axis in the ground surface instead of at 
the center of rotation. P and hk are known quantities, while the 
author’s M depends upon d and therefore is not known exactly. 

These results, based on what amounts to a modulus of elasticity 
varying linearly with the distance below the ground surface, are no 
better than that basic assumption. On the basis of the weight of 
the cone instead of the surface area, using the same type of reason- 
ing one would arrive at a modulus that varies as the square of the 
distance. However, we know that the modulus does not vary in 
this manner but starts off linearly and then tends to reach a con- 
stant value at great depths (Fig. 2 (0)). 

This discrepancy, which is the fundamental point at issue, arises 
from the confusion of two quite different and often independent 
quantities—the resistance of the soil to a given deformation, that is, 
the modulus, at a given depth, and the maximum force the soil can 
withstand at that depth without completely rupturing. In stating 
that the pressure at any point on the embedded portion of the pole 
is equal to the deflection, or movement, of that point multiplied by 
the quantity cx*, Professor Abbett used cx* as a modulus. How- 
ever, cx? is actually only some fraction of the maximum possible 
Passive resistance at the point. The procedure is thus comparable 
to using a fraction of the ultimate strength of a steel bar as Young’s 
modulus, the value of which is 

independent of the size and 
practically independent of the 
strength of the material. 

In analyzing pole behavior for 
small deflections during which 
Rupture all the soil behaves almost elas- 

tically, an assumption of linear 
Limit of Passv€ variation of modulus with depth 


Resistance 
Assumed Linear) Should not be far off for small 


A . 

| Partly depths. This may be the reason 

*} Elastic Zone for the agreement of the writer’s 
Fic. 3. DISTRIBUTION OF computed & with experimental 


PRESSURE ON POLE AT results 
LarGe Som The usual problem, however, 
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is quite different. The question is at what load will a given pole 
embedded a given amount, be pulled over. This is no longer , 
problem dealing with an elastic soil at low stress. Before com 
plete failure of the soil, partial rupture will already have occurres 
on numerous shear planes. For some depth, the pressure in front, , 
the pole will approximately be the maximum the soil can exer; - 
thedepth. The largest pressure will occur at the back of th: pole at 
the bottom. Between—where the behavior of the soil is partly elas 

tic—the pressure distribution will depend on the modulus Pig. : 
Danigt C. Drucker, Jun. Am. Soc. 

Instructor in Mechanics of Enginceri» 

Ithaca, N.Y. Cornell University 


Closure of Discussion 


To THE Eprtror: The modified stiffness and carry-over factor: 
as given in my article, ‘Partially Restrained Structural Members 
in the February issue, are for prismatic members only Th 
general modifying factors for members of variable section should 
be MK, = fl —- (1 f) CO and MCO 4, = 

1 — (1 — f) COgp 
sion, which was published in the April issue. 

The example in the accompanying Fig. 1 has been selected, by 
cause it illustrates fully the application of moment distribution t» 
partially restrained members of variable section, and because th: 
ease and simplicity of application and the results can be compared 
with those of the Stewart method (see Vol. 65 of the TRANsactions 
of the Society, pp. 549-551). 

The nominal stiffnesses, carry-over factors, and the applied side 
sway moments are first determined for the members. The modi 


This agrees with Mr. Aleck’s discys 


CO¢p=0.333 
i=50 COpc = 0.745 
1 
j-100% = = COgc=C Oca=0500 
B ar K g4= 1.333 
K Kcg= 5.000 
& Kep=13.57 
Kpc=6.08 
p| l1-20 Assume 4 = 2000 
© gp (1+COgg) (9) 
4 f=0.25 AB BA AB ‘AB I 
Fep=Kcp(1+COcp 1810.0 
f=10 F pc =K pc(1+C Opc) (#) = 10600 
0.1025 
AB_) BA | Bc | cB ) {| 
1.333 _1333_| 5.000 | | 5000 |] 1103 | | 608 
0.21 079 | | 031 0.69 0 
-1336| | -1336 0 |-12175 2650 
| | | +281 | +3775 |+ 8400 0 
+ 140 | oO | +1887| | + 527 0 + 858 
| © | | 396 | -149.1 | |- 163 ]- 364) | 0 | 
1998; | | - 746 0 37 
|} | |+ 65] |+ 231]+ $15] | 0 
09 }+ 115) | + 32 0 + $3 
- 24] - |-_10]- 22 0 
138.5 | +1458) | +3646 | ~3646) 


Fic. 1. VARIABLE MOMENT OF INERTIA 


fied stiffness, MKeoo. for the member CD is 13.57[1 — (1 - 0.25 
(0.333)(0.745)] = 11.03; the modified carry-over factor, MCOc: 
0.1085; at modified side- 
(i —025) 0333)0.74) 
sway moments are —1,810 — (1 — 0.25) (0.745) (—1,060) = 
—1,217.5 and —1,060 (0.25) = —265.0 at ends C and D, respe 
tively. These modified values are used in the regular momen 
distribution process. The moments thus obtained are then used t 
145.8 + 138.5 364.6 + 


determine the unbalanced shear, —— 30 ” 

36.63. Since this unbalanced shear is to the left, the correctio® 
1,000 

factor becomes + 36.63 = +27.3. Therefore, the final mome 


become 138.5 (27.3) = 3,780 at end A; 3,980 at joint B; 9.9" * 
joint C; and 4,850 at end D. a 
W. N. Svominen, Jun. Am. 


Philadelphia, Pa. 
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 Seventy-First Annual Convention 


com 
ond San Diego, Calif., July 23-26, 1941 
U. S. Grant Hotel to Be Headquarters 
elas 
as Opening Session and General Assembly 
WEDNESDAY —July 25, 1941—Morning 
9:00 Registration 10:05 Response 


9-45 Convention called to order by FrepericK H. Fow.er, President, American Society of 


factors ‘ Civil Engineers 
abers C. WAayLAND CaPweELi, President, San Diego Section, 
Th ; Am. Soc. C.E.; San Diego Gas and Electric Company, 10:10 Annual Address 
should San Diego, Calif. FREDERICK H. Fow.er, President, American Society of 
Civil Engineers 
4B ~ 9:50 Address of Welcome Busi 
ecm Hrs Honor Percy J. Bensoucn, Mayor of the City of usiness Meeting 
San Diego, Calif. 12:00 Luncheon Recess 
ed, be 
tion to | WEDNESDAY LUNCHEON FOR MEN 
use the | 12:20 p.m. 
— At the close of the Wednesday morning session, there will be a luncheon 
—— for members and men guests in the Plata Real, U. S. Grant Hotel. 
od side | May.-Gen. H. B. Fiske, U.S.A. (Retired) will deliver at the luncheon an 
> modi address on “‘Our Army.” 
| Tickets for the luncheon are $1.00 each. 
g= 0.500 
WEDNESDAY—July 25, 1941—Afternoon 
Time, 2:30-4:30 p.m. 
poise SYMPOSIUM ON NATIONAL DEFENSE 2:40 Sanitation and Public Health 
060.0 Under Auspices of the National Committee on Civilian Protection Pau. B. Lawanon, M. Ass, Soc. C.E., Consulting Engi- 
in War Time 
Joseru Jacops, Vice-President, Am. Soc. C.E., Chairman; 2:50 Transportation and Distribution 
Water D. Bincer, Chairman, National Committee on Civilian M. C. BLancuarp, M. Am. Soc. C.E., Chief Engineer, 
Protection in War Time, Presiding Coast Lines, Atchison, Topeka and Santa Fe Railway, Los 
ad Since the appointment by the Board of Direction of a National Angeles, Calif. ; Member, Los Angeles Section Committee 
0 Committee on Civilian Protection in War Time, similar local on Civilian Protection. 
1 committees have been appointed in the area of each Local Section 3:00 Power and Communications 
devoted to the study and needs of civilians in the event of enemy : . 
activity for the protection of their lives and their property against of 
Public consciousness of the need for constructive thinking is Son Diego 
developing rapidly. Local committees of engineers are planning : 
. methods of protecting water supplies and other utilities against 3:10 Protection of Bridges and Buildings 
bombing and damage by sabotage. Joun I. Parcet, M. Am. Soc. C.E., Consulting Engineer, 
This program is for the purpose of bringing up to date discus- St. Louis, Mo. 
or sions which have developed since the appointment of the National . 
1) Committee on Civilian Protection in War Time and for the 5:20 the pn gener Ahora Enforcement in Relation to Espion 
exchange of experiences in local planning. L Federal B I 
side The National Committee consists of Walter D. Binger, Ernest tio wreas of Investi- 
P. Goodrich, J. I. Parcel, Samuel A. Greeley, Charles B. Breed, J 
60) = Philip Sporn, and Allen J. Saville, Members, Am. Soc. C.E. 3:30 Relation Between Local Committees and Municipal and 
resp 2:30 The Work of the National Technological Civil Protection a 
Committee Ernest P. Goopricu, M. Am. Soc. C.E., Consulting 
776 Wacter D. Bincer, M. Am. Soc. C.E., Commissioner Engineer, New York, N.Y. 
. ' Borough Works, Borough of Manhattan, New York, N.Y. 3:40 Open discussion 
rrection 
yoments WEDNESDAY—July 23, 1941—Evening 
7:00 Dinner, Entertainment, and Dance—U. S. Grant Hotel 
9,960 a! Dinner and entertainment in Palm Court. Dancing in Gold Room 
of the hotel following dinner and entertainment. 
oc. C.E Tickets are $3.00 each. Tickets for Juniors for dance only are $1.50 per couple. 
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Entertainment 
WEDNESDAY 
Morning and Afternoon 


Entertainment and Luncheon for Ladies 

At the close of the morning session, the ladies will gather in the 
lobby of the U. S. Grant Hotel and go by busses to the Cafe del 
Rey Moro in Balboa Park for luncheon. Mrs. Belle Benchley, 
Director of the renowned San Diego Zoo, and author of My Life in 
a Man Made Jungle, will give a talk based upon her experiences 

After luncheon, the ladies may go to the nearby Art Gallery, 
the Natural History Museum, or the Zoo. The return to the 
U.S. Grant Hotel will be by busses about 5:00 p.m. 

Tickets for the luncheon are $1.00 each 


Civit for Fuly Vou. 


for the Ladies 


—July 23, 1941 
Evening 
Dinner and Entertainment Followed by Dancing 
Dinner will be served under the stars at 7:00 o’clock in the Pajp 
Court, U.S. Grant Hotel, followed by entertainment. Later ther 
will be dancing in the hotel’s Gold Room. 
Tickets for the dinner and dance are $3.00 each 
Juniors and their ladies who do not care to attend the dinne, 
and entertainment will be admitted for the dancing at $1.5 per 


couple. 


THURSDAY— 


July 24, 1941 


Trip to Palomar Observatory 
Thee ladies will join the men in this all-day trip on Thursday. See Details elsewhere in program. 


FRIDAY—July 25, 1941 


Morning 


Harbor Excursion for Ladies 
At 9:30 a.m., the ladies will gather in the lobby of the U. S. 
Grant Hotel and go by busses to the foot of Broadway, where they 
will board an excursion boat for a two-hour trip around San Diego 
Harbor 
This will be a splendid opportu- 


Afternoon 
Ladies’ Automobile Tour 


The ladies will gather in the lobby of the U.S. Grant Hote! a: 
2:00 p.m. and go by automobile to various points of interest in 
and about San Diego. These will include such historic and 
scenic points as Ramona’s Marriage Place, Serra Museum, Mission 

San Diego de Alcala, U.S. Marin 


nity to glimpse the vast Naval, Ma- 
rine Corps, and aviation establish- 
ments that make San Diego one of 


LUNCHEON 


] Corps Base, Naval Training Station 
and the vast Linda Vista Housing 
project. At Camp Callan, at 4:( 


At 12:30 p.m. the ladies will join the men at 
a luncheon in the Plata Real, U.S. Grant Hotel. 

Mr. Alberto Campione, manager of the famous 
Hotel Del Coronado and an international figure, 
will be the speaker 

Tickets for the luncheon are $1.00 each. 


the key cities in the national defense 
program 

At the conclusion of the trip, the 
ladies will be returned to the U. S. 
Grant Hotel. 


p.m. there will be a regimental review 
in honor of the visiting ladies. After 
the review, the ladies will be taken to 
LaJolla Beach and Tennis Club for 
tea at 5:00 p.m. Trip and tea 
are complimentary to the visiting 


This trip is complimentary to the 
visiting ladies 


ladies. 


Terrace, Cafe Del Rey Moro 


California Tower 


4, 


Fountain, Casa Del Rey Moro 


Views In BEAUTIFUL BALBOA PaRK, SAN DreGo 


SATURDAY 


The ladies will join the men in 


TRIP TO OLD MEXICO AND RODRIGUEZ DAM 


July 26, 1941 
this all-day trip on Saturday. 
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San Dreco’s Downtown BusINEss SECTION AND SAN Dieco Bay 


Sessions of Technical Divisions 


THURSDAY—July 


24, 1941— Morning 


HYDRAULICS DIVISION 


Time, 9:00— 


11:00 a.m. 


Frep C. Chairman, Executive Committee, Presiding 


9:00 Hydraulic Similarity in Model and Prototype Locks 
Martin E. Netson, M. Am. Soc. C.E., Engineer in 
Charge, and James J. HARTIGAN, Assistant Engineer, U.S. 
Engineer Sub-Office, lowa City, Iowa. 


9:30 Discussion by 
M. P. O'Brien, M. Am. Soc. C.E., Chairman, Depart- 
ment of Mechanical Engineering, University of California, 
Berkeley, Calif 
A. E. Nrepernorr, Assoc. 
Engineer, U.S. Army Engineers, 
Portland, Ore. 
9:40 Comparison of Prototype to Model Fiow Over Bonneville 
Dam 
J. C. Stevens, M. Am. Soc. C.E., Consulting Engineer, 
Portland, Ore., and R. B. Cocurane, Assoc. M. Am. Soc. 
C_E., Engineer, U.S. Engineer Office, Bonneville, Ore. 


M. Am. Soc. C.E., Civil 
U.S. Engineer Office, 


10:10 Discussion by 


C. I. Grrwm, M. Am. Soc. C.E., Head Engineer, U.S. 
Engineer Department, North Pacific Division, Portland, 


Ore. 

10:20 Superelevation and Bridge Pier Losses in Model and 

Field 
J. G. Jopes, Assoc. M. Am. Soc. C.E., Senior Engineer, 

Chief, Hydraulic Section, and J. H. Douma, Jun. Am. Soc. 
C.E., Assistant Hydraulic Engineer, U.S. Engineer Depart- 
ment, Los Angeles, Calif. 

10:50 Discussion by 


Rospert T. Knapp, M. Am. Soc. C.E., Associate Pro- 
fessor, Hydraulic Engineering, California Institute of Tech- 
nology, Pasadena, Calif. 


HIGHWAY DIVISION 
Time, 9:00—11:00 a.m. 


Wiuu1am N. Carey, Member, Executive Committee, Presiding 


9:00 California’s Plan for Freeways in the Metropolitan Area 
Frep J. Grumm, M. Am. Soc. C.E., Engineer, Surveys 
and Plans, State Division of Highways, Department of 
Public Works, Sacramento, Calif. 
9:30 Discussion opened by 
N. F. McCoy, Senior Highway Engineer, U.S. Public 
Roads Administration, San Francisco, Calif. 
9:40 General discussion 
9:50 National Defense Highways 
L I. Hewes, M. Am. Soc. C.E., Chief, Western Region, 
U.S. Public Roads Administration, San Francisco, Calif. 
10:20 Discussion opened by 


Ricnarp H. Wirson, Assoc. M. Am. Soc. C.E., Office 
Engineer, Division of Highways, Department of Public 
Works, Sacramento, Calif. 


10:30 General discussion 


SANITARY ENGINEERING DIVISION 
Time, 9:00-11:00 a.m. 
A. M. Rawn, Member, Executive Committee, Presiding 
9:00 Reduction of Mineral Contents of Water with Carbona- 
— Zeolites for Domestic, Irrigation and Industrial 


R. F. Goupry, M. Am. Soc. C.E., Sanitary Engineer, 
Bureau of Water Works and Supply, Los Angeles, Calif. 


9:30 General discussion 
9:40 Effect of Emergency Upon Sewerage Facilities of San 
Diego 
B. D. PHevps, Assistant City Engineer, San Diego, Calif. 
10:10 General discussion 
10:20 Character, Quality and Treatment of Well Water Supplies 
of the Los Angeles Coastal Plain 
Louts J. ALEXANDER, Assoc. M. Am. Soc. C.E., Design- 
ing Engineer, Southern California Water Company, Los 
Angeles, Calif. 
10:50 General discussion 


Busses will leave the Fourth Avenue entrance of the U. S. Grant 


el beginning at 9:30 a.m and at intervals thereafter as fast 


Pree busses are filled. The last bus will leave at 11:30 a.m. 
hey luncheon will be served at Grape Day Park, Escondido, 
Mt ¥ Escondido Chamber of Commerce as host. 


oa Palomar, the party will be shown through the Observa- 
Where th 


‘© world’s largest telescope, with 200-in. lens, soon 


TRIP TO PALOMAR OBSERVATORY—7HURSDAY—July 24, 1941 


will be exploring the vast reaches of the universe. 

After this inspection trip the party will be taken to the State 
Park on Mt. Palomar, where an outdoor dinner will be served and 
Mexican entertainment provided. The busses will leave the moun- 
tain at about 8:00 p.m. 

Tickets for the round trip, including luncheon and dinner, are 
$4.00 each. 


| 

4 

| 


FRIDAY 
CITY PLANNING DIVISION 
Time, 9:30-12:00 a.m. 


HARLAND BARTHOLOMEW, Chairman, Executive Committee, 
Presiding 
9:30 Business District Rehabilitation and the Parking Problem 
Joun G. Marr, Assoc. M. Am. Soc. C.E., Engineer, 
City Planning Commission, Oakland, Calif 
10:00 General discussion 
10:30 The San Diego Plan--Before, During, and After the 


Civit ENGINEERING for July 1947 


July 25, 1941—Morning 


Vou. 


Sessions of Technical Division 


11:20 Harry W. Bouin, Assoc. M. Am. Soc. C.E., Supervising 


Office Engineer, Division of Architecture, State D, partmen: 
of Public Works, Los Angeles, Calif 


11:30 General discussion 


IRRIGATION DIVISION 
Time, 9:30-12:00 a.m. 


S. T. Harpinc, Chairman, Executive Committee, Presidine 


Defense Program 9:30 Priming the All-American Canal 
Guenn A. Rick, Director of Planning, Board of City L. J. Foster, Construction Engineer, U.S. Bureay 
Planning Commissioners, Los Angeles, Calif Reclamation, Yuma, Ariz. 
11:00 Discussion opened by 10:00 Discussion opened by 
Lorin W. Deewatt, Assoc. M. Am. Soc. C.E., County _M. J. Down, M. Am. Soc. C.E., Chief Engineer and 
Planning Engineer, San Diego County Planning Commis General Superintendent, Tmperial Irrigation District, 1m 
ston, San Diego, Calif perial, Calif. 
11:10 General discussion 10:10 General discussion 
10:30 Reduction of Conveyance Loss in Irrigation Distribution 
E. B. Desier, M. Am. Soc. C.E., Hydraulic Engineer 
OIL MECHANICS AND FOUNDATIONS U.S. Bureau of Reclamation, Denver, Colo 
SOIL MECHAT UNDATIONS Discussion by 
11:00 ALrreD Tamm, Assoc. M. Am. Soc. C.E., Consulting 
Time, 9:30-12:00 a.m. Engineer, Harlingen, Tex. 
11:10 Harry Barnes, M. Am. Soc. C.E., Chief Engineer ond 
Carton S. Procror, Chairman, Executive Committee, Presiding Secretary, Madera Irrigation District, Madera, Calif - 
9:30 Introductory remarks 11:20 General discussion ? 
CarRLton S. Procror, M. Am. Soc. C.E., Consulting 
Engineer, New York, N.Y. 
9:40 Seepage and Drainage in Earth Dams: Progress Report POWER DIVISION 2 
of Subcommittee on Piping and Drainage of the ‘ 
Committee on Earth Dams and Embankments of the Time, 9:30-12:00 a.m. 
Soil Mechanics and Foundations Division 1 WituiaM P. CreaGer, Chairman, Executive Committee, Presiding 2: 
Cuarues H. Lee, M. Am. Soc. C.E., Consulting Engi- 
neer, San Francisco, Calif 9:30 Determining Factors in the Design of Shasta Dam 
; K. B. Keener, M. Am. Soc. C.E., Designing Engineer 
Discussion by on Dams, U.S. Bureau of Reclamation, Denver, Colo 3: 
10:10 Ss. O HARPER, M. Am. Soc. € E , Chief Engineer, U.S Discussion by 
Bureau of Reclamation, Denver, Colo ) 
10:00 Juttan Hinps, M. Am. Soc. C.E., Chief Engineer, 
10:20 Paut BauMANN, M. Am. Soc. C.E., Senior Assistant Metropolitan Water District of Southern California, Los 
Chief Engineer, Los Angeles County Flood Control District, Angeles, Calif. 
Lo Ange le ° Calif 10:10 CHARLES H PAUL, M. Am. Soc. C.E ‘ Consulting Eng 
10:30 General discussion neer, Dayton, Ohio. 
10:40 Foundation Studies for the Proposed Harbor Steam Plant 10:20 General discussion 
of the City of Los Angeles 10:30 Design Features of the Shasta and Keswick Power 
WiiuiaM F. Swicer, Jun. Am. Soc. C.E., Los Angeles, Developments 
Calif L. N. McCueian, Chief Electrical and Mechanical 2: 
Engineer, and Ceci. L. Kiicore, Associate Engineer, 
Discussion by U.S. Bureau of Reclamation, Denver, Colo 
11:10 R. G. Hennes, Assoc. M. Am. Soc. C.E., Assistant 11:00 Di , 
Professor, Civil Engineering, University of Washington, 
Seattle, Wash 11:10 General discussion 
FRIDAY LUNCHEON FOR MEMBERS, LADIES, AND GUESTS 3:0 
3:1 
At the close of the Friday morning technical sessions, there will be a luncheon for members, ladies, and 
guests in the Plata Real, U.S. Grant Hotel, at 12:30 p.m 
Mr. Alberto Campione, manager of the famous Hotel Del Coronado and an international figure, 
will be the speaker. 3:45 
Tickets for the luncheon are $1.00 each uae | at 
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IRRIGATION DIVISION 
Time, 2:00-4:30 p.m. 
S T. Harpinc, Chatrman, Executive Committee, Presiding 
2:00 Distinctive Features of the Irrigation Systems in San 
Diego County 
Frep D. Pyte, M. Am. Soc. C.E., Hydraulic Engineer, 
City of San Diego, Calif. 
Discussion by 
2:30 J. B. Lippincott, Hon. M. Am. Soc. C.E., Consulting 
Engineer, Los Angeles, Calif. 
2:40 KENNETH Q. VoLK, M. Am. Soc. C.E., Consulting Engi- 
neer, Los Angeles, Calif. 
3:00 Classification of Irrigable Lands 
W. W. Jounston, Reclamation Economist, U.S. Bureau 
of Reclamation, Ephrata, Wash. 
3:30 Discussion opened by 
R. E. Storie, Lecturer in Soil Technology, University 
of California, Berkeley, Calif. 
3:50 Use of Water in Mexico from Spanish Colonial Days 


Francisco GoMEZ-PEREZ, Assoc. M. Am. Soc. C.E., 
Civil Engineer, Mexico, D. F., Mexico. 


POWER DIVISION 
Time, 2:00-4:30 p.m. 


P. CreaGcer, Chairman, Executive Committee, Presiding 
2:00 Electric Power Supply of California and the Southwest 
Lester S. Reavy, Consulting Engineer, San Francisco. 


Discussion by 

2:30 A. R. ARLEpGR, Assoc. M. Am. Soc. C.E., Principal 
Civil Engineer, Los Angeles Bureau of Power aud Light, 
Los Angeles, Calif. 

2:40 W. L. Cuapwick, M. Am. Soc. C.E., Chief Civil Engi- 
neer, Southern California Edison Company, Los Angeles, 
Calif. 

3:00 Maintenance of Concrete Dams: Report of Joint Com- 

mittee on Masonry Dams 
A. V. Karpov, M. Am. Soc. C.E., Consulting Engineer, 
Pittsburgh, Pa.; Power Division Representative on Joint 
Committee. 


3:30 Discussion 


HYDRAULICS DIVISION 
Time, 2:00-4:30 p.m. 
J.Q. Jewett, Member, Executive Committee, Presiding 


2:00 Hydraulic Design of Drop Structures for Gully Control 
Brooks T. Morris, Jun. Am. Soc. C.E., Cooperative 

Agent, U.S. Department of Agriculture, Soil Conservation 
Service, Cooperative Laboratory, California Institute of 
Technology, Pasadena, Calif., and C. JoHNson, 
Assistant Regional Engineer, U.S. Department of Agri- 
culture, Soil Conservation Service, Pacific Southwest Region, 
Berkeley, Calif. 

3:00 General discussion 


3:15 Design of Curves for High-Velocity Channels 


Rospert T. Knapp, M. Am. Soc. C.E., Associate Pro- 
fessor, Hydraulic Engineering, California Institute of 


Technology, Pasadena, Calif. 


3:45 General discussion 


*:00 Motion Picture Demonstration: The Transportation of 
Sediments Through Reservoirs 


a) 


| 


a 


Broapway, SAN Dreco 
Looking West Toward Convention Headquarters 


SOIL MECHANICS AND FOUNDATIONS 
DIVISION 


Time, 2:00-4:30 p.m. 
CarRLTON S. Proctor, Chairman, Executive Committee, Presiding 


2:00 Progress Report of the Joint Committee on Seismology 
R. V. LaBARRE, M. Am. Soc. C.E., Consulting Founda- 
tion Engineer, Los Angeles, Calif.; Chairman of Joint 
Committee. 
2:10 Soil Compaction and Stabilization 
SPENCER J. BucHANAN, M. Am. Soc. C.E., Engineer, 
Mississippi River Commission, Vicksburg, Miss. 
Discussion by 
2:40 T. A. Mrpp_esrooks, Assoc. M. Am. Soc. C.E., Senior 
Engineer, Corps of Engineers, War Department, Soil 
Mechanics Section, Washington, D.C. 
2:50 W. J. TurRNBULL, Assoc. M. Am. Soc. C.E., Soils Engi- 
neer and Chief of Laboratory, The Central Nebraska Public 
Power and Irrigation District, Ogallala, Nebr. 


3:00 General discussion 


3:10 A New Departure in Transmission Tower Foundations 
KENNETH A. ReEEpDER, M. Am. Soc. C.E., Structural 

Engineer, Southern California Edison Company, Los 
Angeles, Calif. 
Discussion by 

3:40 A. R. Sruckey, Assoc. M. Am. Soc. C.E., Resident 
Engineer, Stone and Webster Engineering Corporation, 
Upland, Calif. 

3:50 I. C. Steere, M. Am. Soc. C.E., Chief, Division of Civil 
Engineering, Department of Engineering, Pacific Gas and 
Electric Company, San Francisco, Calif. 


4:00 General discussion 
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Conference of Juniors Local Sections Conference 


TUESDAY —Jaly 22, 1941 TUESDAY —July 22, 1941 
It has seemed desirable to the Juniors of the Los Angeles Section Morning, 9:30-12:00 a.m. 
to have a conference at which representatives of Junior organiza- J. T. L. McNew, Chairman, Society Committee on Local Sect : 
tito 
tions could share their experiences It is hoped that representa- Presiding ” 
tives of organized groups will attend and that Juniors from Sec- All interested members of the Society are invited to attend th . 


tions which have no special Junior group will be present as well to conference of representatives of the Western Local Section and 
‘ ons and + 


discuss the problems in their own localities. Every Junior who participate in the discussions. The official representatives wij) : 
wishes to be present will be welcomed and is invited to participate discuss generally the following two main questions, and in detail a 
in the discussions the specific subjects listed below. rick 
Mornina, 9:30-12:00 a. m. How Can Local Sections Be of Greatest Assistance in the Nationa! = 

Georce E. Branpow, President, Junior Forum, Los Angeles Defense Construction Program! ‘- 


How Can Local Sections Be of Greatest Benefit to the Profession? 


Section, Presiding 


9:30 Welcome by 9:30 (a) Address of Welcome 
Grorce E. Branpow, Jun. Am. Soc. C.E., Structural C. WayLaNnD Capwe lt, President, San Diego Section 
Engineer, John C. Austin, Los Angeles, Calif. (b) Is the Supply of Civil Engineers Adequate for Defense 
Construction? 


Response for the Society Committee on Juniors 
C. G. Dunne tts, M. Am. Soc. C.E., Consulting Engineer, try 
Pittsburgh, Pa.; Board Member, Committe on Juniors. -_ : 
(d) How Are Civil Engineers Affected by the Wages and 
The Junior Meets His Problem Hours Act? 
(a) State Registration Examination Study Group (e) What Is the Effect of Technical Unionization on the 
San Francisco Section Representative Civil Engineering Profession? 
(b) Participation in Local Section Activities () Bow Do Selective 
Los Angeles Section Representative Civil Engineers? 
(c) Program and Membership in the Junior Forum 12:00 Adjournment for Luncheon with Junior Representatives 
Sacramento Section Representative in the Plata Real, U. S. Grant Hotel 
(d) The Junior in the Small Local Section Afternoon, 2:00-4:30 
San Diego Section Representative r 


(c) Training Civil Engineers for National Defense Indus. 


2:00 Junior Representatives Join the Conference 


12:00 a for Luncheon with Representatives of Local (g) Society Aid in the National Defense Program 
I r ese he Plata Real. U. S. Gre Hotel FREDERICK H. Fow.er, President, Am. Soc. CF 
Auncheon in the ata eal, . ». Grant ote (h) Relation of Local Sections tol 1 Government 


) t/lernoon, 2:00-4:30 p.m. (i) Civil Engineers Part in Post War Emergency Planning 


for Public Works Construction T 
2:00 Joint Meeting of Juniors with Representatives of Local (j) The Juniors’ Part in Section Activities 
Sections (k) Report on 1940 Section Activities 

It is hoped that this Conference of Juniors will assist (1) What Duties and Functions Can Be Turned Over to T 
Juniors better to serve themselves, the Society, and the Local Sections? ven 
profession Georce T. Seasury, Secretary, Am. Soc. C.F \ 
eas 
ry. . . Oo! 
Prip to Old Mexico and Rodriguez Dam ns 
SATURDAY —July 26, 1941 Spe 

Cars will leave the U.S. Grant Hotel at 9:30 a.m. for Old Mexico taken to Tijuana, a quaint and colorful Mexican town. The 

There the party will be met by prominent Mexican officials and _ party will visit the Agua Caliente Industrial School, housed in the 
taken to Rodriguez Dam, the highest Ambursen-type dam in the magnificent buildings which formerly comprised the Agua Caliente d 
world. pleasure resort. dela 
Lunch will be served at the dam, after which the group will be Tickets for the lunch are $1.00 each. Trip complimentary hea 
adv 
pag 
the 


Ropricuez DAM AND Reservorr, TIJUANA, BAJA CALIFORNIA 
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Hotel Accommodations and Announcements 


Hotel Rates 
Sincte Rooms Rooms 
° With Without With Without 
Bath Bath Bath Bath 
Grant $3.00 up $2.00 up $4.00 up $3.00 up 
8.00 6.50 up 
De — 3.50 up 5.50 up 
- Ke aa 2.50 up 1.50 up 3.50 up 2.50 up 
4.00 up 8.00 up 
Pickwick 2.50 3.50 up 
coe Diego 2.50 up 1.50 up 3.50 up 2.00 up 
San 


+ All rates are American plan, per day, per person, which includes all meals 
+ Housekeeping apartments. 


Tue U. S. Grant, One or SAN Dreco’s LEADING DOWNTOWN 


The U.S. Grant Hotel is the Society Headquarters for the Con- 
vention, 

Members are urged to make definite arrangements for rooms at 
least a week in advance of the Annual Convention, paying for the 
rooms in advance for at least a part of the period they expect to be 
in San Diego 

All those who attend the Annual Convention are requested to 
register immediately upon arrival at meeting headquarters. 
Special badges and tickets will be issued at the time of registration. 


Order All Tickets in Advance 


Members who order tickets in advance not only will be saved 
delay by having tickets and badges awaiting them on arrival at 
headquarters, but they will assist the committee greatly by giving 
advance information to guide it in concluding arrangements. See 
page 31 of Advertising Section for Ticket Order Form. 


Information 


A registration desk will be provided in the headquarters hotel to 
assist visiting members in securing any desired information about 
the city. At the registration desk there will be a card file of those 
in attendance, with information on members’ San Diego addresses. 


Golf Information 


Chere are several fine golf courses available to the members at- 
tending the Convention. Those desiring to play are requested to 
consult the Convention Information Desk in the U.S. Grant Hotel. 


Deep Sea Fishing 


Deep sea fishing is one of the most popular attractions in San 
Diego. Yellowtail, tuna, and white sea bass are caught in abun- 
dance in the vicinity of Coronado Islands, 18 miles from San Diego, 
during the summer months. A special charter party will be ar- 
ranged for this trip if twelve or more members desire. A great 
thrill is in store for those who succeed in hooking and landing these 


ighters. Girls at the Information Desk will assist in making the 
necessary arrangements. 


Entertainment for the Ladies 


Attention is directed to the entertainment provided for the 
ladies. It is expected that they will participate with the members 
in any other features of the program in which they are interested 


Local Committees on Arrangements 


Executive Committee 
C. WAYLAND CAPWELL, Chairman 


PAUL BEERMANN WALTER DryeR 
M. H. Biote NORMAN McLean 
EpwarpbD R. BowEN Frep D. PyLe 
Lorin W. DEEWALL C. Boone SADLER 

Program Committee 

Frep D. Pyie, Chairman 
H. W. JORGENSEN NoRMAN MCLEAN 
H. A. NosBie 

Publicity Committee 
T. G. ARMSTRONG Mrs. H. A. Nosie 
NorMAN MCLEAN C. E. 


Transportation and Excursion Committee 
PauL BEERMANN, Chairman 
L. L. Mitts C. P. WILLiaMs 


Entertainment Committee 
C. WAYLAND CAPWELL, Chairman 


C. BRowN C. B. IRELAND 
J. A. WAHLER 


Reception Committee 
W. W. Crossy, Chairman 


Tom J. ALLEN H. B. HAMMILL 
Lours BODMER W. W. 
Trent R. DAMES L. M. KLauBer 


EDWARD M. KNAPIK 


Hotel and Registration Committee 
H. A. Nose, Chairman 


CHARLES M. ADAMS PauL BEERMANN 
Car. H. HEILBRON 


Finance Committee 


C. WAYLAND CAPWELL NORMAN McLEAN 
Lorin W. DEEWALL C. Boone SADLER 


Rodriguez Dam Excursion Committee 
CHARLES P. WILLIAMs, Chairman 
W. C. Brown C. B. IRELAND 
FRANCISCO GOMEZ-PEREZ Georce F. McEwen 
Ladies Committee 


Mrs. C. WAYLAND CAPWELL, Chairman 
Mrs. H. A. Nosie, Vice-Chairman 


Mrs. CHARLES M. ApAms Mrs. L. M. KLAuBer 
Mrs. Tom J. ALLEN Mrs. Georce F. McEwen 
Mrs. PAuL BEERMANN Mrs. NorMAN McLEAN 
Mrs. C. Brown Mrs. L. L. Mitts 

Mrs. W. W. Crossy Mrs. Frep D. 

Mrs. Lorin W. DEEWALL Mrs. C. Boone SADLER 
Mrs. C. B. IRELAND Mrs. C. E. Smita 

Mrs. H. W. JoRGENSEN Mrs. J. A. WAHLER 


The program as a whole has been prepared under the direction 
of the Western Region Meeting Committee, composed of JosePH 
Jacoss, Vice-President, Am. Soc. C.E., Chairman; and Epwarp §S. 
Bres, JoHN W. CUNNINGHAM, CHARLES GILMAN Hype, and 
CHARLES T. Leeps, Directors, Am. Soc. C.E. 

Please call on the Local Committee on Arrangements or on the 
Secretary’s office for any service desired. 
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SOCIETY 


Official and Semi-Official 


Student Guidance Progres 


ses in the New York Area 


AFFAIRS 


Excerpts from Annual Report on Joint Committee Work in 1940-1941 


Tue New York Engineers Committee on Student Guidance is 
a joint committee of the five constituent committees of the Metro- 
politan or New York Sections of the Four Founder Societies and of 
the American Institute of Chemical Engineers 

OBJECTIVE 

The specific objective of the committee is to assist the student 
counselors of the high schools in greater New York to present a 
true picture of engineering to students who have expressed a desire 
to enter an engineering school and thereafter to adopt engineering 
as acareer. Many students choose an engineering career because 
of parental influence. Others make their own choice without 
giving due consideration to the special aptitudes necessary for 
success. This is the principal cause of the very high mortality 
in the first two or three years in engineering colleges and the addi- 
tional mortality in the profession after graduation. The com- 
mittee helps students by clarifying their ideas. The students learn 
first hand from practicing engineers, what qualifications and 
aptitudes are necessary for success in the profession and the extent 
of preliminary engineering education it is advisable to have 

It has been impossible as yet to institute a check-up system to 
follow the subsequent careers of about 2,000 students advised 
in the course of a single year, but the student advisers in the 
schools do report that the committee has been instrumental in 
steering much poor engineering material away from the profession 
as well as guiding some excellent material into the profession. 
The outside contact between students and engineers in practice 
is therefore welcomed even by schools whose graduates are suc- 
cessful, above the average, in engineering colleges. Promising 
students are advised as to accredited curricula, as well as in other 
matters, but no particular college is advertised. 


Conpuct or A YEAR'S PROGRAM 


It is necessary for someone on the committee to keep in touch 
with each high school during the year; to fix dates for meetings 
in such a way that meetings will be properly distributed throughout 
the year; to arrange programs and to insure the attendance of a 
sufficient number of committee representatives to take care of the 
expected number of students. Committee members are selected 
according to the expressed interest of students in the several 
branches of engineering. The chairman and secretary of the 
committee must therefore do a great deal of preliminary work each 
year in order to make the program a success 

The interest of the school officials is sustained in two ways 
Early in the school year a brief report of the previous year’s work 
is sent to each high school principal, accompanied by a request for 
the appointment of a contact member from the staff of the school, 
usually an administrative assistant or the chairman of the school’s 
guidance committee. Second, a luncheon meeting and conference 
is arranged (usually in October) which is attended by the members 
of the engineers’ committee and the contact members of the several 
schools. Such a meeting enables the engineers and the repre- 
sentatives of the schools to become acquainted with each other 
and also offers an opportunity for discussion of the work. Im- 
portance and interest have been added to these luncheon con- 
ference meetings by the fact that some one or other of the uni- 
versities in the New York area has always acted as host for the 
occasion 

COMMITTEE MEETINGS 


The committee as a whole meets twice a year: at the beginning 
of the school year to plan the work ahead and at the end to review 
the year’s work. These are dinner meetings. Each constituent 
committee holds separate meetings as it sees fit in order that new 
members may become acquainted with the older members of their 


own group and learn the methods of instructing students, 7T);. 
can be done better in the smaller groups than in the larger meeting: 
of the joint committee. 


Group MEETINGS 


In the conduct of group meetings at the schools the entire grou; 
of students is first addressed on the nature of engineering work 
the qualifications necessary for success in the practice of the 
profession, and the nature of the education that is necessary as 3 
fourdation for an engineering career. Following this, four o, 
five smaller groups are formed, each led by an engineer, for mor 
detailed discussion. The general talk is limited to twenty minute 
while the remainder of the session continues as long as the student: 
themselves keep things going, usually two hours or more. Occa 
sionally the janitor’s duties end the proceedings. 

This year, as in previous years, the average student attendanc 
at each school was about 80, and four or five committee member: 
attended each meeting. Detailed records giving the name of each 
school, the number of students in the groups, and the names o/ 
the committee members attending each school meeting are in th: 
files of the committee. 

A grand total of 30 group meetings in 27 high schools were held 
during the school year 1940-1941. The total student attendanc 
for the year was 2,245. This is creditable since no effort is made 
by the schools to induce students to attend. Attendance is volun 
tary and the meetings take place after school hours on the students’ 
own time. 

Brooklyn Technical High School was accorded special con- 
sideration on account of the large number of its graduates who 
enter engineering colleges. During meetings held on three con 
secutive days a total of 267 students were interviewed at this 
school. 

An innovation was tried at Franklin K. Lane High School by 
special request of the school. A general talk and discussion on the 
aptitudes necessary for success in an engineering school and the 
qualities and training necessary for success in the profession was 
accompanied by an illustrated lecture on a civil engineering project 
given by Alfred Hedefine, Assoc. M. Am. Soc. C.E. Students in 
all grades attended, and in succeeding years they will be given 
illustrated talks in other branches of engineering. 


OrHer MEETINGS 


In addition to the group meetings, general assemblies of students 
are occasionally addressed on engineering as a career by some 
prominent engineer recommended by the committee. The 
officers of the committee are frequently invited to attend meetings 
of the Administrative Assistants Association, the Division 0 
Guidance and Placement, the Science Council, and other lik 
organizations of the New York City school system. This is con 
vincing evidence of the hearty cooperation of the school stals 
without which the engineers’ committee could not succeed 


LITERATURE 


The committee has prepared a bibliography of books on eng: 
neering suitable for high school students, describing the nature 
of engineering work. Copies of this bibliography and two cop'= 
of “Accredited Engineering Curricula,” published by the Eng) 
neers Council for Professional Development, are left at each his! 
school for its library. These are put to good use. A “Guide for 
Student Counselors” has been prepared for the use of committe 


members in counseling students. 


PERSONAL INTERVIEWS 
granted, 


Personal interviews with engineers in practice have been 4 ; 
a real 


as in previous years, to selected students. Students wit 
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their hands may apply to their school counselor for 
eonsultations. The school furnishes pertinent information 
the student’s capabilities on a form provided by the com- 
each application is examined by the chairman of the 
ittee before being referred to the chairman of the 
committee representing the main branch of engineering 
, the student is particularly interested. After the inter- 
« has been completed the engineer’s report is returned to the 
f the joint committee for entering in the records, and a 
olicate copy is sent to the school. 
\any letters received from high schools comment on these 
views. For example, one placement counselor reported: 
\ very significant by-product of this informal meeting is that 
<e youngsters are still filled with awe and wonder at the fact 
rat perfect strangers to them should give so generously of their 
sme and effort with no thought of material reward. With the 
isting state of affairs at home and abroad, I think this is a very 
wholesome and refreshing reaction.”’ 
in all, seventy-odd members represent the five sponsor organi- 
ations. The following officers of the joint committee form the 
executive committee: 


rman 


4 G. Hayden, Chairman—Metropolitan Section, Am. Soc. C.E. 

W. H. Larkin, Vice-Chairman—Metropolitan Section, A.S.M.E. 

7. G. Deutsch, Secretary-Treasurer—New York Section, 
ALCh.E 

lames M. Comly——-New York Section, A.I.E.E. 


Scott Turner—New York Section, A.I.M.E. 


Thomas U. Taylor Dies 


Tuomas U. TAYLOR, dean emeritus of the college of engineering 
st the University of Texas, died at Austin, Tex., on May 28, 1941. 
Dean Taylor, who was 83, was dean at the university from 1895 

1936. Since the latter date he had held the title of dean emeri- 

Dean Taylor was born on a farm in Parker County, Texas. 
His early years were spent on the frontier, when Indian raids were 
f common occurrence, and all his life he delighted to tell stories 
of pioneer adventure. 
He received his bach- 
elor degree in civil 
engineering from the 
University of Vir- 


ginia in 1883, the 
year the University 


of Texas was opened, 
and his master of 
civil engineering de- 
gree from Cornell in 
1898. 

Before starting his 
long career of teach- 


ing in 1888, Dean 
Taylor worked as 
principal assistant 


engineer to the state 
of Texas on survey 
work, as assistant en- 
gineer with J. A. L. 
Waddell on bridge 
design, and as hy- 
drographer for Texas 
for the U.S. Geologi- 

cal Survey. During 
his teaching work he served as consultant on water supply prob- 


a for the cities of Abilene, Austin, Dallas, Fort Worth, and 
ichita Falls 


Tuomas U. Taytor 1858-1941 


Affectionately known to generations of University of Texas 
students as “T.U.” or “the old man,” Dean Taylor was very 
much of a campus institution. His personality was as vigorous 
and colorful as ever in January 1940, when he came to New York 
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to attend the Annual Meeting and be made an Honorary Member 
of the Society. His membership in the Society dated back to 
1893, when he became an Affiliate. He joined as an Associate 
Member in 1895, and became a full member in 1901. 


San Francisco Junior Forum Helps 
Candidates for Professional 
Examinations 


A WORTHWHILE activity for Local Sections or Junior Forums is 
exemplified by the recent experience of the San Francisco Section 
in helping candidates for the civil engineering examinations of 
the State Board of Registration for Civil Engineers. An account 
of this activity is given in the April issue of The Registered Civil 
Engineer, news bulletin of the California State Board. 

The Juniors planning to take this examination decided they 
needed help. Failing to find a satisfactory university extension 
course, the Junior Forum decided to proceed on its own. As an 
example and encouragement to other Sections, the following notes 
are abstracted from the news bulletin. 

The problems of past examinations were classified according to 
type and put into the following eight divisions: structural analysis 
and design, hydraulics, specifications, engineering economics, con- 
crete sizes, construction, surveying, and miscellaneous. 

Next, representative problems in each division were selected. 
A program of seven weekly evening meetings or seminars was ar- 
ranged, each to be devoted to one of the eight divisions. Blue- 
printed syllabuses of the study course were made, to be used in the 
seminars. At the end of each session, certain members of the class 
volunteered to prepare solutions of problems selected for presenta- 
tion at the following meeting. At this next meeting, these members 
placed their solutions on the blackboard and explained them. A 
general discussion of methods and ideas followed, together with 
comments. 

There was no instructor for any session. The chairman of the 
committee who arranged the meetings acted as chairman of the 
seminars in order to provide continuity of effort. One or more of 
the older and more experienced members of the San Francisco 
Section were asked to be present at each session to act as advisers 
and to give their opinions on any doubtful points which might 
arise. The average attendance at the weekly seminars was 23 
members, with a minimum of 20 and a maximum of 26. 

At the last session, a short time was devoted to a discussion of 
the study course with the thought of presenting helpful suggestions 
for future work. The following is a summary of these suggestions: 

1. More time than two hours should be devoted to each session. 
At least 2'/, hours should be the minimum. 

2. More time should be devoted to discussion of methods of 
solution than to actual numerical calculations. In this regard, it 
was suggested that each man to whom a problem had been as- 
signed for solution and explanation should first state his problem, 
and then outline the general procedure for solution to be followed 
and, lastly, indicate the numerical solution. The point was 
stressed that methods were more important than «uimerical cal- 
culations. 

3. It was generally agreed that the method of arranging for 
problem solutions by volunteers had proved quite satisfactory, but 
there should always be at least two volunteers for each problem. 

4. The method of having the same person act as chairman for 
all sessions was considered advantageous. 

5. It was felt that, apart from actual aid in preparation for 
examination, valuable information had been obtained as to where 
various data could be found; what references and handbooks 
would be of use in certain types of problems; and in general it 
was agreed that such a study course could be of definite help in 
adding to the store of engineering knowledge of those attending. 

It is worth noting that all who attended the seminars, and sub- 
sequently took the written examination in Civil Engineering De- 
sign and Construction, passed that examination and were given 
registration as civil engineers. 


San Diego Convention, July 23 to 26—For Complete Program See Page 435 
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Design for Democracy 
By Kart H. Mippenporrr 


Engineer of the Widmer Engineering Company, Topeka, Kans. 


At the April meeting of the Kansas Section, held at Manhattan, 
Kans., a number of engineers were present from the Fort Riley can- 
tonment project. Based in part on his observations during this work, 
Mr. Middendorff gave a stirring talk, from which the following para- 
graphs are taken 

‘“‘Howkver calloused we may have become, however much we 
may have failed, still equality of opportunity, freedom of speech, 
and compassion for our fellowmen remain 
To the doctrine of supermen, con- 


impartiality of justice, 
the goal of our democracy 
trolled speech, regimented life, concentration camp justice, greed 
and hatred we must forever be opposed or surrender our birth- 
right. By vicious but clever propaganda a whole nation of nor- 
mally lovable people has been inoculated with the spirit of oppres- 
sion and violence. Hitler could be destroyed tomorrow, but this 
driving demon of evil would march on! There will be no peace for 
men of good will until we have licked this evil thing and licked it 
completely rhere is no compromise! 

‘“Materially we are preparing, but many of our citizens have 
failed to realize that unless we march forward, united with a cru- 
sading zeal, democracy will be wiped off the earth. Not all have 
failed in this realization. That is why on the Fort Riley reserva- 
tion since last November as many as 9,000 men have cheerfully 
toiled daily in mud almost to their knees to build housing for a 
coming army. Almost a thousand buildings, sixty miles of streets 
and roads, thirty miles of sewers, forty miles of water line, enough 
lumber to roof an area a mile square, and blueprint paper that 
would cover a twenty-acre pasture are some of the physical evi- 
dences of the feverish preparations on this work. These build- 
ings, built at the rate of one every sixty minutes over a period of 
five months—barracks, mess halls, stables, recreation buildings, 
1,000-man theaters, service clubs, schools—large as these opera- 
tions may seem and are, they represent but a small part of our 
mighty preparation. Fort Riley is less than one-tenth of one per 
cent of our preparedness program. 

“We at Fort Riley are proud, however, that we have led the 
way in always meeting every troop schedule under terrible weather 
handicaps, but we also realize the rest of the nation is not far be- 
hind. And yet these material things, mighty as they are, will fail 
without a crusading spirit of loyalty and devotion to the principles 
of our way of life. Our men on the job have developed that spirit 
I want you to know that our engineers have cheerfully worked 30 
to 50% overtime and without extra compensation to get this job 
done. I want you to know that the contractors have used their 
equipment in mud that has wrecked and depreciated it far beyond 
the rental received. There were times when over half the equip- 
ment was in the shops. I want you to know that the workmen 
from Kansas on this job never thought of calling a strike 

“There are people living in this country who would rather see 
our democracy fail than forego their selfish desires for the common 
good. I believe in the profit system, but this is no time for high- 
jacking. I believe in collective bargaining, but this is no time for 
strikes to settle jurisdictional disputes or force closed shops. 
Every man has a right to work for his country and without duress. 
The time has come for the American people to ostracize the prof- 
iteer and the labor racketeer, and I mean completely 

“Democracy is not a new thing; its principles have been the 
hope of mankind throughout the ages. It has gone down under 
the heel of the oppressor before, but always to rise again. De 
mocracy will not fail toultimately survive. But to usis left the de- 
termination as to whether it shall be struck down in our day, or 
whether we shall save it for posterity. There is an insidious force 
abroad in our land. The political crook, the profiteer, the labor 
racketeer—each in his own bailiwick has been admired, called 
clever, and copied. They have refused to recognize any necessity 
for sacrifice or service. Selfishly they would let America die—yes, 
some of them would abet that death. Until we, as a nation, are 
willing to castigate them and turn our faces resolutely backward to 
the fundamentals of democracy, we will not be fully prepared to 
defend the principles on which this government was founded 

“T have faith that we will remember our heritage and with firm 
resolve will maintain in our day the ‘blessings of liberty to our- 
selves and our posterity.’”’ 
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Redevelopment of Blighted Land 


IN THE June issue of Proceepines, F. Dodd McHugh. Dire... 


of Planning, Department of City Planning, New York. NY 


writes of the “Cost of Public Service in Residential Areas” 7, 
subject of the paper has particular significance in view of 4, 


recent passage, in the New York State Legislature, of the so-caijp 


Urban Redevelopment Corporations Bill (Senate, Introdyer:,. 


No. 408) 

The steady migration of city dwellers to new suburban ar 
creates a problem in economics, which this paper and the p 
development Bill are designed to correct. When old sections jp. 
population, public services in these sections must be maintaine. 
and they are usually operated below actual capacity. This applix 
to storm and sanitary sewers, power and light lines, police a» 
fire stations, schools, and similar items. Meanwhile all the 
facilities must be constructed anew in the suburban areas 

Mr. McHugh has presented a careful economic study of cj, 
planning problems that should be considered, giving numero, 
valuable unit costs necessary for comparisons 


a 


Nebraska Salaries Raised 


As A PROMPT and gratifying sequel to the survey and reco: 
mendations made with respect to Nebraska State engineering «: 
ployees a few months ago, it can now be announced that mos 
the recommendations have been adopted, and on July 1 an averag, 
salary increase of 16.3% will be effective for 373 engineers in th 
Highway and Irrigation bureaus of the state 

Grade specifications for four subprofessional and seven profes 
sional grades were adopted intact as presented in the report. 4 
service record system and job descriptions have been authorized 
and are in the course of preparation as recommended by the report 
These recommendations have thus been adopted exactly as sub 
mitted. 

In connection with the salary ranges, the report recommended 
several successive steps. The intermediate step has been approved 
for the subprofessional grades and the first four professional grades 
effective July 1, which will add in excess of $100,000 to the annual 
payroll for these engineers. The present salary of the State Eng 
neer is fixed by law and will require legislative action if it is to lx 
changed in accordance with the recommendations in the report 
This position is classified as Grade 7. In Grades 6 and 5, moderat: 
increases will be put into effect on July 1, with the intention of sy 
plementing them with further raises later in the year 

At the same time, the scale of subsistence allowances which has 
been in effect for several years will be somewhat reduced, but it is 
believed that in no case will the employee on field duty receive les 
income from the new base pay plus new field allowance rates 

One of the strongest arguments for a readjustment of engineer 
ing salaries in Nebraska was that a very large number of engineers 
had recently migrated elsewhere to positions with increased sa 
aries. Detailed statistics on this situation and a notation that + 
members of the engineering staff were currently considering offers 
of positions outside the department, were submitted by State Eng 
neer Scott, who made strong recommendations to Governor 
Griswold that substantial salary raises be instituted promptly 

Giving his formal approval of the State Engineer's request 
Governor Griswold wrote: 

“It would appear at first glance that under the present econom 
conditions, it is improper and virtually impossible to increase 
aries at this time. We are, however, faced with a condition an 
not a theory and it is your responsibility to see that the work 0 
the department of roads and irrigation is properly conducted 

“In the technical branches of your department,” the Govern" 
continued to Scott, “it is impossible to do the work if too mu’ 
change takes place, and I believe it to be vitally essential that ' 
capable engineers and technically trained employees be retain d 

“You therefore have my permission to put into effect the #8" 
increases which you consider necessary in order that the work 
the department shall not be hampered. 

“At this time,” the Governor concluded, “I desire to s#y * 
that I have been very pleased at the manner in which you have 
handled your duties since we have been in office, and I congra'™™ 
you upon the fine work you have so far accomplished.” 
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fe 
and More Student Chapter Conferences 
, io Swen of the fourteen Regional Student Chapter Conferences, held 
rk, Ny nder the auspices of the Society's Committee on Student Chapters 
as.” Th, juring the past spring, were reported in the June issue of “Civil 
ew of th Engineering.” Word of three more ¢ onferences in widely separated 
alle Darts of the country Troy, New Braunfels, Tex., and Laramie, 
troductice ry. har now been received at Society Headquarters. 
RocKY MouNTAIN—APRIL 25 
— One hundred and fifty students coming from six schools in the 
ctions lox Rocky Mountain region were in attendance at the Second Annual 
aintaine Rocky Mountain Conference of Student Chapters held on the 
his appli ampus of the University of W yoming, April 25. Schools repre- 
rolice ar sented at the conference, in addition to the host Chapter, were 
all thes the University of Utah, University of Colorado, Colorado State 
as College, Utah State College, and the l niversity of New Mexico. 
ty of city During the morning delegates and faculty visited the Laramie 
umimer olants of the Monolith Portland Midwest Company and the 
: Forest Products Treating Company. At noon the students were 
guests of the two local companies at a luncheon served in the 
Wyoming Union building on the university campus. The presi- 
lent of the conference, C. E. Bowers, of the University of Wyo- 
ming, served as toastmaster, and C. L. Eckel, professor of civil 
ngineering at the University of Colorado, addressed the group. 
The visitors were welcomed by Prof. A. J. McGaw, faculty adviser 
id recor +o the University of Wyoming Student Chapter 
ering et Following the luncheon the official delegates adjourned to a 
— wsiness meeting, and the rest of the visitors were conducted about 
- we the campus. Colorado State College was selected as host for the 
CFs tm the \042 meeting. The officers elected for the year 1942 were: Milton 
, Moreland (Colorado State), president; Tom Punshon (Colorado 
a _ University), vice-president; and Don Moore (Colorado State), 
wert. 6 secretary-treasurer. Both delegates and faculty were enthusiastic 
tathorized at the success of the conference 
he report 
as sub Texas—May 9-10 


The fourth conference of the Student Chapters in Texas was 
held at the time of the spring meeting of the Texas Section at 
New Braunfels, May 9 and 10. Registration took place in the 
ifternoon, with representatives present from the University of 
Texas, Rice Institute, Southern Methodist University, and Texas 
lechnological College. Unfortunately the conference conflicted 
with Engineers’ Day at the Agricultural and Mechanical College 
f Texas, so there were no delegates from the latter. The con- 
ference then opened with the presentation of student papers in 
ompetition for prizes awarded by the Section. Four papers were 
presented as follows: ‘‘Theoretical Performance of the Lubbock 
South Storm Sewer System,’’ by Clifford Parrish, of Texas Tech- 


mimended 
approvec 
al grades 
he annual 
tate Eng 
it is to be 
le report 
moderate 


of suf 


which has 


, but it is nological College; ‘“‘A Uniform and Equitable Method of Valua- 
ceive less tion,” by Ray Goodson, of Southern Methodist University; “A 
S Brief Study of 1940 Floods in the Coastal Plains Area of Texas,”’ 
enginee! by Morris Fry, of the University of Texas; and “‘Hole Surveying,” 


enginects by J. R. Sims, of Rice Institute. 


ased 7 The customary breakfast sponsored by the Section for the 
n that 25 Student Chapter members was held Saturday morning, with 45 
ing offers students present. After individual introductions, E. L. Myers 
ate Eng announced the winners of the contest held the day before and 
Governor H. N. Roberts, president of the Texas Section, awarded to each of 
tly the winners his check. First prize of $25 went to Mr. Goodson; 
request second prize of $15 to Mr. Fry; and third prize of $10 to Mr. Sims 
During the business session that took place later in the morning 
scOnoMK the following conference officers for 1941-1942 were introduced: 
rease Sal Arnold Maeker, of Texas Technological College, chairman; Nor- 
ition = man Hueni, of Rice Institute, vice-chairman; and Frank Man- 
work 0 ung, of Southern Methodist University, secretary-treasurer. 
d There was also a discussion on the subject of ‘The Engineer and 
yoverno the Selective Service Act.”” 
oo much 
that Up-State New YorK—ApRrIL 19 
ined ; PHIRTS SEVEN delegates from Student Chapters in Up-State 
he salary a York met at Troy on April 19, as guests of the Rensselaer 
work ol Olytechs Institute Chapter. After registering, the delegates 
aoe Clarkson College, Cornell University, Union College, and 
say ais »yracuse | niversity—were conducted through the soil mechanics, 
ou fi ‘ry, and materials testing laboratories. Seniors 
pratula' vorking on their theses explained their projects. A 


\. L. and E. Gurley Instrument Company completed 


Civit ENGIneEERING for Fuly 1ogr 


445 


the morning program. The latter inspection trip proved es- 
pecially interesting as the whole process of fabrication and as- 
sembly takes place at the one location. 

Some of the problems confronting the various Student Chapters 
were discussed by the Chapter secretaries at the business meeting 
following luncheon. The annual student prize competition then 
took place. Those participating were M. Cain, of Clarkson 
College, whose topic was the St. Lawrence Seaway; D. A. Collin, 
of Union College, who read a paper on the Pennsylvania Turnpike; 
and N. Bassar, of Rensselaer Polytechnic Institute, whose paper 
was on “Floating Roofs for Oil Tanks.’’ A committee consisting 
of E. H. Sargent and Professors H. H. Nugent and A. D. Hoadly 
then awarded the prize to Mr. Cain. The prize, donated by the 
Mohawk-Hudson Section of the Society, consists of junior member- 
ship in the Society. A film showing the failure of the Tacoma 
Bridge completed the program. 


An Official Language for Soil 
Mechanics 


PERHAPS no activity of the Society has greater importance than 
the orderly rearrangement of material scattered helter-skelter in 
the vast tool-box of the civil engineer. Manuals of Engineering 
Practice were introduced in 1927 as a Society activity in order to 
assemble, progressively, the proved truths developed from time 
to time in the various sectors of the engineering profession. 

In the relatively new field of soil mechanics, it is especially im- 
portant to establish a point of practical contact between theory 
and practice. As a preliminary step in this direction, the early 
appearance of a guide for standard letter symbols should prove of 
long-time value. Within a few days every member of the Society 
will receive his free copy of Manual of Engineering Practice No. 22, 
on “Soil Mechanics Nomenclature.’’ This manual is divided into 
two sections or chapters. The first, an arrangement of symbols 
in alphabetical order, is followed by a series of definitions segre- 
gated in specialty groups (such as, ‘‘Terms Relating to Stress, 
Strain, and Displacement,”’ etc.) for ease of reference. 

A sister manual in the series on soil mechanics is Manual 18, 
“Selected Bibliography on Soil Mechanics,’’ published last year 

Manual 22 is the product of a group appointed in 1936 as a 
Division Committee on ‘‘Glossary of Terms and Definitions, and 
on Soil Classification.’’ The original committee was made up of 
Harry Englander, Giennon T. Gilboy, William S. Housel, and 
Robert V. Labarre, with William T. Kimball as chairman. Wil- 
liam L. Shannon was added to the committee in 1938 

In order to obtain the broadest possible representation of engi- 
neering opinion, in 1938 the committee mailed a list of soil me- 
chanics terms requiring definition to more than eight hundred 
engineers selected on the basis of their participation in foundation 
work and allied fields. At the same time, a list of symbols, pre- 
pared for the committee by Arthur Casagrande, Assoc. M. Am 
Soc. C.E., was sent to sixty engineers selected for their experience 
in the preparation of soil mechanics manuscripts and for their 
familiarity with soil mechanics literature. The responses to these 
first lists were used as a basis for subsequent questionnaires, and 
in the fall of 1938 a second questionnaire was mailed to one hundred 
and fifty engineers who had indicated their interest in the work of 
the committee. Since that time, several revised lists have been 
developed and subjected to the criticism of about thirty of the most 
representative and best qualified engineers. The original question- 
naire was sent to all members of the Soil Mechanics and Founda- 
tions Division of the Society and to a wide representation of the 
American Society for Testing Materials (A.S.T.M.), the American 
Association of State Highway Officials (A.A.S.H.O.), American 
Standards Association (A.S.A.), engineering institutions, soil 
laboratories, governmental agencies, and designing and con- 
struction engineers. Throughout the period of study the A.S.T.M. 
Subcommittee on Terms and Definitions of Committee D-18 on 
Soils for Engineering Purposes has cooperated in the work. 

In addition to Prof. Casagrande, the following engineers have 
given valuable aid to the committee in its work on notation: E. 
R. Fadum, Jun. Am. Soc. C.E.; M. J. Hvorslev, Assoc. M. Am 
Soc. C.E.; and D. W. Taylor, Assoc. M. Am. Soc. C.E. 

This instrument for standardization, in the hands of engineers 
engaged in the art of soil mechanics, should do much to promote 
uniformity and simplicity in future developments in this field 
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Biographical and Professional Records 

Neary 7,000 biographical and professional records of Society 
members have been received at Headquarters since April 11, 1941, 
when request was made that these records be brought up to date 
As rapidly as possible these records are being classified and indexed 
by name and under major engineering specialties, and placed on 
file where they will be available for many restricted uses 

Newly elected members or those who had supplied biographical 
information during the prior 18 months were not solicited, as the 
information now in hand is considered sufficient for the presert 

On request to Society Headquarters, a replacement copy of the 
record form will be sent to those members who may have misplaced 
the original. If you have received your copy and have not yet 
filled it out, it will be appreciated if you will do so at your earliest 
convenience. It is to the distinct advantage of every member to 
have this information on file at Society Headquarters. 


Local Sections Publish Yearbooks 


A numBER of the Local Sections of the Society issue yearbooks, 
ordinarily every spring. These volumes are valuable for reference, 
particularly to the Section members themselves. Recently there 
have come to Headquarters two especially good examples of such 
Section publications. These are from the Philadelphia and 
San Francisco Sections 

Both are pocket size and have many features in common. Each 
gives an alphabetical list of members and full information on the 
Section’s committee work. Of course the constitution is also 
included. Then there are a number of items covering Section 
activities. In addition, the San Francisco yearbook incorporates 
a few pages of abstracts from the more important technical papers 
presented during the year 

Although these yearbooks come from two of the larger Sections, 
the same idea might be followed to advantage by others, perhaps 
on a more modest scale. The extent of treatment, and corre- 
spondingly the cost,would be in proportion to the size of the Section 
and the scope of its work. Even a mimeographed pamphlet, at 
moderate expense, would serve. For local use such a publication 
is more convenient than the bulkier Society Yearbook. All the 
Sections that follow this practice are to be congratulated on their 
progressiveness 

— 
_ 
Winsor Memorial Dedicated 

Apout two hundred relatives and engineer friends of the late 
Frank E. Winsor, M. Am. Soc. C.E., gathered at Quabbin Reser- 
voir on Tuesday morning, June 17, to render one more significant 
tribute to a great engineer. His widow and brothers were there, 
his children and grandchildren. But the great number were drawn 
simply by ties of friendship and devotion to one who through a 
long and active life never lost an opportunity to give expression to 
these same attributes 

A fine memorial was unveiled to his memory. It was emphasized 
that no official appropriation had brought this into being—no 


Winsor MEMORIAL OVERLOOKS QUABBIN RESERVOIR AND (LEFT) 
Irs NAMESAKE, Winsor Dam 
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society, no organizat ion, no commission was officially r; ponsibl. 
It was purely and simply a spontaneous expression on th Dart of 
engineers and friends 

In keeping with Mr. Winsor’s own character, the ceremonik 
were simple but dignified The presentation addres was by 
Secretary George T. Seabury, lifelong friend and associa: Th: 4 
came the unveiling by Mr. Wimnsor’s grandson, Edward Winsor 
In a few words Governor Leverett Saltonstall of Masea husett 
accepted the memorial. Finally, Eugene C. Hultman, < hairman of 
the Metropolitan District Water Supply Commission. gave bi 
tribute from the standpoint of the organization Mr. Winsor served 
so faithfully and so well. There followed a luncheon in the admin. 
istration building across the reservoir, and then the large Party 
in automobiles returned to Boston by a circuitous route to yiey 
many of the important features of the 73-million-dollar engineering 
project. 

Passing Winsor Dam on the east end, many engineers will thrilj 
as they pause at the Winsor Memorial. It is on an eminence ove, 
looking the now partly filled Quabbin Reservoir. In the back. 
ground are the Massachusetts hills and closer at hand Winsor Dam 
itself, one of the great structures raised under Mr. Winsor’s 
supervision. 

On the nearer side of the memorial a bas relief in bronze depicts a 
profile view of Mr. Winsor holding a sheet of engineering plans 
Near the inscription appear the emblems of the Boston Society oj 
Civil Engineers and the American Society of Civil Engineers, two 
organizations with which he was closely associated as member and 
officer for most of his active lifetime. Presiding at the ceremony 
was Arthur D. Weston, M. Am. Soc.C.E., chairman of the com 
mittee for the memorial. Francis H. Kingsbury, M. Am. Soc 
C.E., was secretary and treasurer. 

Long may this memorial stand in eloquent tribute to a sterling 
citizen, a loyal friend, and a great engineer! 


Honorary Member Reports from a 
Besieged City 


A letter recently received by the Society from one of its members in 
London—the Hon. W. J. E. Binnie, Hon. M. Am. Soc. C.E.—wii 
be of interest to readers of “‘Civil Engineering.” The following 
excerpts tell their own story. 


‘‘No pouBt you hear a good deal about our sufferings in England 
from the persistent bombing to which we are subjected. At first 
we were very apprehensive, but as time went on and the colossal 
devastation which was promised us by Goering did not eventuate 
thanks to our airmen, we all settled down to it and shall quit: 
miss the ‘blitz’ when the war is over! Last week the casualties t 
date were published here—only 29,000 killed and about 40,00 
seriously injured—which I understand is less than the annual 
carnage by motor traffic on the roads of the United States. 

“We have, however, lost a number of beautiful old buildings 
such as the Hall where the Midsummer Night's Dream was irs’ 
played in Elizabeth’s day; the Guildhall, the Plantagenet walls o! 
which are still standing; the beautiful Coventry Cathedral, an 
absolute ruin except for the spire. 

“Early last year I went out to Hong Kong for th 
Crown Agents for the Colonies to investigate a proposa! 
for a new source of water supply and then flew to Ran 
goon to visit works under construction for the wate: 
supply of that city, leaving by an ‘Air France’ plane for 
England on June 9th. Our route home passed throug’ 
Libya, and while we were flying from Calcutta to Da 
mascus we heard that Italy had declared war, so ‘ha! 
route was impossible. We reached Damascus, then fe* 
to Cairo for instructions, and were sent up to Khartow' 
and then across the desert to Fort Lami just sout! 
Lake Chad in Central Africa. From there we toos@ 
northerly course, finally landing at Algiers to heat that 
the French had thrown up the sponge and it seemed tha 
we could get no further. I managed, however, to esc4 
at last by serving as ‘pantryman’ to a Chinese cook 08° 
filthy little 1,800-ton collier,and thus reached Gibraltas 
where I was finally picked up by the Viceroy of /"** 
which called there to take off refugees. I can therefore 
claim to be the first Honorary Member of the Society 
whose professional career includes washing uP dishes 
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Employment and Earnings in the Engineering Profession, 


1929 to 1954 


is quoted verbatim the summary chapter of Bulletin No. 
the U.S. Bureau of Labor Statistics. The study of the engi- 
vo profession was carried out by the Bureau with the assistance 
‘the Society and other organisations and upon request of American 


SUMMARY 
Tus REPORT on employment and earnings of professional engi- 
neers deals with information collected in 1935 by the Bureau of 
Labor Statistics, at the request of American Engineering Council, in 
order to determine the effects of the depression upon professional 
engineers during the period 1930-1934. 


ScoPE AND METHOD 


The data were collected by means of a mail questionnaire, a copy 
of which was sent to each of 173,151 professional engineers. This 
list may be considered as representative of every phase of profes- 
sjonal engineering activity, in that it was compiled through the 
cooperation of most of the engineering societies in the country, 
with additional names furnished by 32 state boards of engineering 
examiners and the deans of 156 engineering schools. The net 
number of usable returns was 52,589, or 30.4% of the original mail- 
ing list 

The 52,589 returns embraced 33,841 older engineers who reported 
that they were professionally active prior to 1930. The remaining 
i8,748 returns included younger engineers who had entered the 
profession in the period 1930-1934. 

The 33,841 returns from the older engineers averaged 15% of the 
296,136 technical engineers reported in the 1930 census. On a 
regional basis, and separately for four groupings of professional 
classes, the age composition of the returns closely approximated 
the 1930 census data. Comparison of the 18,748 returns from 
younger professional engineers, which covered primarily men with 
first degrees in engineering, with the corresponding Office of 
Education data for the period 1930-1934 shows that approximately 
32% of all such engineers furnished information to the Bureau. 

The two parts of the sample obtained in this survey can be con- 
sidered as representative of all professional engineers in the coun- 
try 


Tue GROWTH OF THE ENGINEERING PROFESSION, 1910 To 1934 


lo understand better the problems faced by the profession in the 
period 1930-1934, special consideration was given to the growth of 
the profession. This analysis shows: that for the decade 1910— 
1919, the census indicates an absolute increase in technical engi- 
neers from 88,744 to 136,080, or 53.3%. In the decade 1920-1929 
the increase was from 136,080 to 226,136, or 66.2%. From 1930 
to 1934, reports made in the present survey indicate a growth of 
26.4%, or in absolute numbers in the sample from 33,841 in 1929 to 
42,787 in 1934. Despite similarity in annual influx, the data reveal 
that the rate of increase of technically trained engineers during the 
depression was slightly less than it had been in the decade of the 
1920's. For the latter period, the compound rate of growth ap- 
parently was 5'/,% per year as against a compound rate of growth 
of 4"/,% per year in the period 1930-1934. 

Further comparison of the two periods shows a marked change 
in the source of supply of engineers. In the depression years the 
colleges were supplying as many engineers with degrees as were 
supplied in the 1920’s from all sources. In the 1920’s, a sub- 
stantial number of entrants to the profession were non-graduates 
with an incomplete college course. This raising of educational 
standards appears to be definitely related to the change in the 
relationship of the demand for professional services to the supply 
of trained engineers. 


EDUCATIONAL QUALIFICATIONS OF PROFESSIONAL ENGINEERS 


Although the reports in the survey embraced a substantial num- 
ber of men who had obtained professional engineering status with- 
out formal ngineering education, analysis reveals that a first degree 
a — ring is almost a prerequisite to obtaining professional 
a ‘nsistence upon rigid engineering education as a pre- 
ates. ngine ering experience is further evidenced by the fact 
small proportion of the agricultural, ceramic, 
7 30; a ai engineers had college degrees. However, as many as 


' the civil engineers were not college graduates. 


Engineering Council. This summary supplements previous exten 
sive reports on the results of the survey in these columns. The whole 
250-page Bulletin may be obtained from the Superintendent of Docu 
ments, Washington, D.C., at a price of 25 cents. 


EMPLOYMENT IN THE ENGINEERING PROFESSION, 1929 To 1934 

Supply and demand for engineering services, 1929 to 1934.—-Ovet 
the 5-year period ending December 1934, the number of persons 
in, or trained for, the engineering profession increased by 25.3% 
On the other hand, opportunities for engineering employment in 
creased only 4.4%. The result was a large amount of unemploy 
ment and intense pressure to find non-engineering work. Thus, 
the proportion of engineers engaged in non-engineering employ- 
ments increased from 6.3% in 1929 to 14.1% in 1934. The pro 
portion unemployed increased from 0.7 to 8.5%. 

Had it not been for the large increase in the employment of 
engineers by public authorities, the effect of the depression on the 
profession would have been even more disastrous. Thus, private 
engineering employment decreased by 11.8% from 1929 to 1932, 
and despite some increase from 1932 to 1934, it was still 8.2% 
below the 1929 level at the end of the 5-year period 1930-1934. 
On the other hand, there was a 46.8% expansion in public employ- 
ment of engineers. The absolute increase reported in private engi- 
neering employment between December 1932 and December 1934 
was only half of that obtaining in engineering employment with 
public authorities. Relative to the number so employed in 1932, 
the rate of increase in public engineering employment was almost 
five times as great as that in private engineering employment. 

Over the period 1930-1934 the increase in the number of engi- 
neers among the several professional classes ranged from 17.6% 
for mining and metallurgical to 62.5% in the case of chemical and 
ceramic engineers, but in no professional class did total engineering 
employment keep pace with the growing number of engineers 
Furthermore, the opportunities for private engineering employ- 
ment differed markedly among the professional classes. Thus, 
over the 5-year period, private engineering employment increased 
by more than a third for chemical and ceramic engineers. Em- 
ployment of electrical, mining and metallurgical, and mechanical 
and industrial engineers remained relatively constant. In the 
case of the civil engineers, there was a decrease of about one-third 
in private engineering employment. 

All professional classes participated in the increases in employ 
ment of engineers by public authorities. The sharpest increases 
occurred in the period 1932-1934. The most pronounced increase 
occurred among civil engineers. The proportion of this group 
employed by public authorities increased from 40.0% in 1929 to 
48.5 in 1934. 

In 1929 private engineering furnished by far the greatest em 
ployment for engineers. For civil engineers this covered 54.3%. 
There was a range of from 80.6 to 87.3% among the other four 
professional classes. By December 1932 private engineering 
among civil engineers had dropped to 37.6% and by December 
1934 to 31.8%. 

Non-engineering employment increased sharply from 1929 to 
1932 and in equal measure for all professional classes, absorbing 
many more engineers than did public engineering, in which em 
ployment also increased. But despite the fact that the propor 
tions of all engineers in non-engineering employment rose from 
6.3% in 1929 to 12.0% in 1932, there was an even larger increase 
in unemployment. This situation was common to all professional 
classes. Between December 1932 and December 1934 there were 
further increases in non-engineering employment for all profes 
sional classes, although the increases were not so great as between 
1929 and 1932. Unemployment declined for all professional 
classes, except for civil engineers. 

Of all engineers who reported as being professionally active prior 
to 1930, only 46.2% were in the employ of private firms in 1934; 
in 1929, 62.2% were so engaged. Federal Government employ- 
ment provided for 10.1% in December 1934; in 1929, this field 
gave employment to only 5.3%. 

Over the period 1930-1934 there was a remarkable stability in 
the number of engineers classified as independent consultants, and 
those engineers engaged in the teaching of engineering subjects. 
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This was also the case for those in the employ of state, county, 
municipal, and other public authorities, especially if considered 
together 

Despite the fact that 5,003, or 16%, of the reporting engineers 
active in the profession before 1930 suffered a loss of private engi 
neering employment by 1934, some 3,112, or 18%, of the new 
entrants found engineering work with private firms. The increase 
in public engineering employment was shared by both older and 
younger engineers 

Employment in relation to engineering experience.—Analysis of 
the employment data in relation to advancing age and experience 
shows that private engineering predominates as a first field of em- 
ployment for recent graduates. With advancing age, the decline 
in the proportions so reporting was very marked indeed 

For civil engineers, public engineering employment follows in 
importance after private engineering employment as first fields of 
employment opportunity. By contrast, the two most important 
sources of employment after private firms for recent graduates in 
the other professional classes were 
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engineers, and second, there was a close similarity in the Propor 
tions of all older engineers engaged in these two types of work 


CONDITIONS OF EMPLOYMENT IN THE ENGINEERING Prorggsjoy 


Analysis of reports furnished by engineers in engine ring work 
in December 1934 shows that 68.4% of all professional eNgineer 
used personal contacts and recommendations to obtain their job. 
Those who used this medium, together with those who obtained 
their positions through the civil service, formed nearly four-fifths 
of all reporting. 

The degree of economic security among professional engineers 
as evidenced by possession of an employment contract covering 
some period of time, or by pension privileges, was negligible 
UNEMPLOYMENT IN THE ENGINEERING PROFESSION, 1929 ro Joy 

Unemployment at end of 1929, 1932, and 1934.—Between the 
ends of 1929 and 1932, the percentage of engineers who were yp 
employed increased from 0.7 to 10.1. At the end of 1934 the per 
centage was 8.5. There was slight 


teaching and non-engineering. 

Among all professional classes, both 
state and county government employ- 
ment and that with municipal and 
other public authorities constituted 
both training grounds and fields of 
final employment. By contrast, Fed 
eral Government employment was vir 
tually a field of final employment or 
one suited for men with years of ex oa ta 
perience 1956, page 539 

Independent consulting was practi 
cally non-existent as a type of employ- 
ment for recent graduates 

Employment in relation to type of 
education._-Engineers, irrespective of 
the type of education they have re- 
ceived, are overwhelmingly dependent 
upon private industry for employment 
Only among postgraduates did private 
firms employ as little as one-half. For 
first-degree engineering graduates, state 
and county work followed in impor 


page 655 


&75 


tance after private-firm employment 
(7.3% rhis proportion differed but oan 
slightly from those reporting non- 2K 


engineering work or employment with F - 


Articles in “Civil Engineering”’ 
Giving Results of Survey of 
Engineering Profession by 
U.S. Bureau of Labor 


Statistics 
1. “The Education of the Engineer,” August | 


2. “Unemployment in the Engineering Pro- 
Jfession,” February 1937, page 145 
“Employment in the Engineering Profes- 
sion, 1929 to 1934," May 1937, page 359 
4. “Security of Employment in the Engineering 
Profession,” June 1937, page 426 
“Income and Earnings in the Engineering 
Profession, 1929-1934," September 1937, 


6. “Monthly Earnings of Professional Engi- 
neers, 1929-1934," December 1937, page 


7. “Sources of Income in the Engineering Pro- 
fession, 1929 to 1934,” April 1938, page 


variation in the proportions of unen 
ployment among the various profes 
sional groups for each of the thre 
pegiods. Thus, in 1932, the range wa; 
from 8.6% for the chemical and cerami 
engineers to 10.7 for mechanical ang 
industrial engineers. In 1929, whik 
2.0% of the mining and metallurgical 
engineers reported unemployment, t} 
range for the remaining professional 
classes was only from 0.5 to 0.7% 
So also in 1934 there is a narrow 
range for all professional groups, e 
cept civil engineers. In their case the 
proportion unemployed increased fron 
10.0 to 10.2%. 
As of December 31, 1929, the percen- 
tage range of unemployment was fron 
0.4, in the case of the youngest engi 
neers, to 1.9 for engineers 48 years and 
over. By December 1932 unemploy 
ment had increased markedly for al 
age groups. Unemployment was leas! 
(8.0% of the total) for engineers 
40 years of age in 1932 (33 to 4 
years of age in 1934); it rose, however 
to 10.9% among the oldest engineer 


municipal and other public authorities. 

Among those with postgraduate training, no less than 29.4% 
were engaged in teaching. Of the 1,729 engineers engaged in the 
teaching of engineering subjects, 60.7% were first-degree engi- 
neering graduates and 31.8% were postgraduates 

The analysis makes it evident that experience and not education 
was the important criterion for entry into independent consulting 
work 

Civil engineers predominate in the construction fields of private 
industry and public employment, while their opportunities in other 
fields were very low. Thus, in manufacturing only 5.4% of their 
older engineers were so employed, in public utilities 3.8%, in ex- 
tractive industries 2.7%, and in transportation 4.3%. The 6.9% 
reporting in personal service was relatively the lowest of the five 
professional classes. 

Types of engineering work.—Consideration of the distributions 
of engineers by types of engineering work shows that civil engi- 
neers predominate in construction and that this is the predominant 
type of work for civil engineers. For all other classes of engineers 
the most important type of employment was “operation’’—pro- 
duction, maintenance, etc., under supervision. The next most 
important type of employment was design and research 

Sales work is more important as a source of employment to 
electrical and mechanical and industrial engineers than to other 
classes of engineers. 

As would be expected, general administration and management 
covered a higher proportion of younger mechanical and industrial 
engineers than are reported by any other professional class. Among 
the older engineers reporting, however, there was little difference 
between the various classes in the proportions so engaged. 

Consulting and teaching both presented the same characteristics. 
First, they did not offer a wide range of employment to younger 


those over 50 years of age in 1932 

By December 1934 many of the older engineers were still unable 
to obtain work, and there is a very strong presumption that th 
preference in new hirings was given to the younger men. Thus 
unemployment among those who graduated from 1925 to 192 
was cut from 10.6% in December 1932 to 7.0% in December 1% 
Declines also occurred between these periods among those who ha 
graduated from 1930 to 1932, and those 41 to 50 years of age m 
1932. But the proportion of those over 50 in 1932 reporting un 
employment rose from 10.9% in December 1932 to 11.5% = 
December 1934 

Among the several professional classes, with the possible excep 
tion of chemical engineers, unemployment at all three dates ¥% 
higher for those who were 53 years of age or over in 1934 than for ‘he 
younger men who entered the profession in the period 1925-1! 

Incidence of unemployment, 1930 to 1934, inclusive —More (hao 
34% of all the engineers reporting were unemployed at one tim 
or another in the period 1930-1934, as against about 10% 
were unemployed on December 31, 1932. For all graduates 
experienced unemployment. This percentage differs but sig) 
from the general average of 35.4 and 35.6%, respectively, for en# 
neers who did not complete a college course and for engineers 
a non-collegiate technical-school training 

In all professional groups there appeared an age beyond ‘ 
there was apparently a common risk of unemployment. For“ 
engineers it was 43 years of age, whereas for electri al, and me 
chanical and industrial engineers it occurred after 33 years o! 
There appears to have been no greater incidence of unemploy' 
among the engineers 53 years of age and over than there was 4" 
those 43 to 52 years of age. ia 

At all ages, civil engineering showed the greatest extent o 
employment. Thus, of this group graduating in 1950 te 
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-c reported unemployment at some time during the 5 years 


7% 
overed. The next highest percentage, 54.7, was found among 
electrical and mining and metallurgical engineers. Among civil 


engineers graduating prior to 1914, approximately 27% reported 
unemployment, whereas approximately 24% of the mechanical 
and industrial engineers, and mining and metallurgical engineers 
so report d 
Periods of unemployment, 1930 to 1934, inclusive-—For the 
ountry as a whole, the median period of unemployment for engi- 
neers who were college graduates was 12.2 months. For engineers 
«ho did not complete their college course it was 16.3 months, and 
for those with a non-collegiate technical-school training, it was 
7.3 months 

The average length of the period of unemployment increased 
with age. When the older engineers became unemployed, unem- 
oloyment lasted longer than it did with the younger engineers. 
1 hus. the median period of unemployment for engineers graduating 

1925-1929 was 12.1 months, whereas the median for those 
graduating prior to 19% 5 was 23.1 months. 

rhis rapid increase in the length of the average period of un- 
employment holds also with reference to all of the separate pro- 
fessional classifications. In the case of electrical engineers, the 
average rose from 14.1 months for those men 33 to 42 years of age 
» 25.3 months for those who were over 53 years of age. For 
mechanical and industrial engineers, the increase was from 15.2 
+) 22.2 months, and in the case of civil engineers from 12.9 to 22.9 


months 

The influence of regional location on unemployment was prac- 
tically negligible, whether considered from the point of view of 
differences in incidence or of severity of unemployment. 

Public relief among professional engineers, 1929 to 1934.—At no 
time was direct relief extensive among professional engineers, but 
the development of work-relief programs after 1932 was important. 
In fact relief work on work-relief projects was the main source of 
assistance to those who remained unemployed. Thus, on Decem- 
ber 31, 1932, when slightly more than 10% of the engineers were 
unemployed, only 0.7% were on work relief. Two years later 
nearly 5% of all engineers were on work relief, which was approxi- 
mately half of the total number of engineers unemployed at that 
time 

The reports for December 31, 1934, show striking differences in 
the extent of work relief as between civil engineers and the other 
professional classes. At that time 6.2% of all civil, agricultural, 
and architectural engineers were on work relief as compared with 
only 2.2% of all the other professional classes combined. 

Among engineers with an incomplete college course, 19.6% of 
the civil-engineer group reported some work relief, whereas only 
7.5% of those in the other professions considered together so re- 
ported. Among college graduates, work relief was reported by 
16.8% of the civil-engineer group and by only 10.9% of the mining 
and metallurgical engineers. For the other professional classes, 
the percentages were 8.3 for both electrical and mechanical and 
industrial engineers, and 6.6 for chemical and ceramic engineers. 

In all professional classes, age was an important factor in the fre- 
quency of work relief. Thus, there was relatively little difference 
as regards the frequency of work-relief experience between those 
graduating in 1930-1932 and those graduating in 1933-1934. By 
contrast, the percentage of civil engineers and electrical engineers 
who reported work relief was only half as large among those gradu- 
ating prior to 1915 as among those graduating in 1930 or later years. 

The median period of work relief was approximately 5 months. 
Essentially, the periods were the same for both civil engineers and 
mechanical engineers, though the average period was perhaps 
shorter in the case of electrical engineers. In more than four-fifths 
of the cases, those who reported a period of work relief also reported 
4 period of unemployment. 


EaRNED ANNUAL INCOMES OF PROFESSIONAL ENGINEERS, 1929 To 
1934 
Earned Annual Incomes from All Sources in 1929, 1932, 
and 1934) 


~ ' engineers without regard to age.—In 1929, 50% of the 
engineers earned more than $3,412, and 50% 
use tess (han that amount. Twenty-five per cent earned more 
and 10% had incomes in excess of $7,466 per annum. 
| hand, 25 and 10% of the engineers earned, respec- 
than $2,509 and $1,878 per year. 
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Also in 1929 and without regard to the age distributions of the 
different classes, 10% of the mining and metallurgical engineers 
earned more than $9,912 per year, chemical and ceramic engineers 
ranked second with 10% earning more than $9,103, and were fol- 
lowed in order by mechanical and industrial engineers ($8,508), 
electrical engineers ($7,185), and civil engineers ($6,507). At 
the upper 25% level, mining and metallurgical engineers reported 
earnings of $6,301 per year, and those of the other professional 
classes ranged from 4% lower for chemical and ceramic engineers 
to 28% lower for civil engineers. This order of professional classes 
was also maintained in 1932 and 1934 

Between 1929 and 1934 the median earnings of all engineers from 
all sources declined from $3,412 to $2,286, or 33.0%. The per- 
centage decrease of the earnings of the highest 10 and 25% was 
about the same as that noted for the median. On the other hand, 
in 1934, 10% of the engineers earned less than $872, a decrease of 
53.6% at this income level. Almost two-thirds of these decreases 
in earned annual income occurred between 1929 and 1932. There 
were further decreases from 1932 to 1934. 

Over the period 1929 to 1934, relatively, the smallest shrinkages 
in earnings were reported by the civil engineers, while the chemical 
and ceramic engineers suffered the greatest cuts. The median in- 
come of the former group declined 30.2%; of the latter group, 
46.2%. The decrease for electrical engineers was 32.3%; for 
mining and metallurgical engineers it was 34.5%; and for mechani- 
cal and industrial engineers, 37.2% 

Annual income related to age, all engineers combined.—Analysis of 
the income data reported by all engineers in 1929, 1932, and 1934 
shows that average earnings advanced with age up to 60 or 65 
years of age. The initial periods of exceptionally rapid rise are fol- 
lowed by slower rates of increase. Thus in 1929 the median earn- 
ings of those graduating in 1927-1928 were $2,098 and were $3,145 
among those who graduated in 1921-1924. The average of those 
who graduated in 1889-1896 ($4,968) was little higher than the 
average of the group graduating in 1897-1904. Similar relation- 
ships, but with lower average earnings for each age group, prevailed 
in 1932 and 1934. 

The earnings of the upper 10% in each age group advance more 
rapidly than median earnings. Thus, in 1929, the highest 10% 
of the engineers 25 years of age earned 45% more than the median 
engineer of that age. At 44 years the earnings of the upper 10% 
were 116% greater than the median, and at 60 were 157% greater 
On the other hand, the level of earnings of the lowest 10% of the 
engineers of a given age advances less rapidly than at the median 
level and reaches a maximum at an earlier age. In 1929, 10% of 
the 25-year-old engineers earned less than $1,462, while 10% of 
those who were 44 earned less than $2,683. 

Even in 1929, in every age group there were some 10% or more 
of the engineers who earned less than an average engineer who 
had been out of college 4 years or more. With advancing age, 
therefore, the spread between the earnings of the most successful 
and the least successful engineers became greater. This tendency 
was more pronounced in 1934 than in 1929. Thus, in 1929 the 
upper 10% of those graduating in 1889-1896 earned more than 5.5 
times as much as the lowest 10%. In 1934, when many were 
unemployed, the upper group averaged 10.7 times as much as the 
lower. 

Comparison of the earnings of engineers of identical ages in 1929 
and 1934 shows that the average income of engineers who had been 
out of college for 2 years declined 43%. The income of those who 
had been out 5 years declined 35%. For older engineers the de- 
cline approximated 30%. 

In all but the youngest age groups the earnings of identical gradu- 
ating classes were lower in 1934 than in 1929. Among the very 
youngest identical group for whom figures can be shown, the classes 
of 1927-1928, the tendency for earnings to advance with experience 
almost exactly offset the tendency of earnings for any given job to 
decline during the depression. 

Annual income and education.—Consideration of the incomes re- 
ported by engineers of different educational backgrounds shows 
that those with a formal engineering education did receive a higher 
income. The differences in earnings, however, did not accrue in 
equal measure for all five professional classes. 

At the lowest ages, engineers who have achieved professional 
status after a high-school education enjoy an advantage in earning 
capacity. At about 28 years of age this initial advantage is lost. 
The 1929 average earnings of the graduates in various classes of 
engineering ranged from $2,725 to $3,000 per year, and those of 
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the corresponding “‘other’’ or non-graduate group of engineers 
from $2,430 to $2,650. 

With advancing age, the spreads in earnings in favor of the gradu- 
ates became very marked indeed. For example, at 5, 20, and 37 
years after graduation, the earnings of first-degree mechanical and 
industrial engineers exceeded by $175, $925, and $1,322 per year 
those of the engineers of the same professional class whose college 
course was incomplete, and surpassed by $225, $1,160, and $1,815 
per year those of engineers with a non-collegiate technical-school 
education 

Even in the graduate groups there was variation in the increases 
in earning capacity with age among the several professional classes. 
Thus, the 1929 earnings of first-degree civil engineers who had been 
out of college for 5 years were only $2,050 less than the earnings of 
those who had graduated 30 years before, whereas the correspond- 
ing difference for chemical and ceramic engineers was $3,600. The 
ranges in earnings of the remaining graduate groups fell between 
those reported by the civil and the chemical and ceramic engineers. 


Sources oF EARNED ANNUAL INCome, 1929 To 1934 


Annual incomes from engineering and non-engineering work.-—In 
1929 there was greater spread in the earnings of engineers engaged 
in non-engineering work than in those obtained from engineering 
work. Thus, among engineers 40 to 47 years of age, 10% of those 
engaged in non-engineering earned more than $12,424 and 10% 
earned less than $2,420 per year. The respective annual incomes of 
similar proportions of all those engaged in engineering work were 
$9,815 and $2,705; and of graduates in engineering $10,088 and 
$2,936 

The age of maximum earning power for engineers arrives more 
quickly for non-engineering than for engineering work. Thus, 
at 48 to 55 years of age, those college graduates who stayed in engi- 
neering were doing as well as those who had gone into non-engineer- 
ing work. This was true even at the highest income levels. But 
despite the fact that in 1929 the tendency was for average annual 
incomes of engineers engaged in non-engineering to exceed slightly 
those in engineering work, the opportunities in non-engineering 
fields did not embrace more than 7% of the total number of engi- 
neers in any one age classification 

Over the period 1929-1934 the relationship changed between the 
jobs engineers took in engineering and non-engineering work. On 
the whole it appears that in 1929 non-engineering work was an 
alternative to engineering work, but from 1929 to 1934 many non- 
engineering jobs were accepted as an alternative to unemployment 
or work relief 

Those engineers who were able to stay in engineering fared better 
than those engaged in non-engineering work. Thus, the group of 
engineers who were engaged in engineering in 1929 when they were 
i4 years of age averaged $4,562, while the smaller group in engi- 
neering in 1934 averaged $3,524 

It was among those newcomers who were trying to force their 
way into the profession that the greatest fall in annual income from 
engineering occurred. Thus, average earnings in engineering in 
1934, 2 years after graduation, were 37% less than in 1929. The 
earnings of those who had been out of college 10 years were 31% 
lower in 1934 than in 1929. At higher ages all groups averaged a 
decrease of 26% 

Annual incomes of unemployed engineers —In 1934 almost one- 
tenth of the engineers were unemployed or on work relief at the end 
of the year. The low level of earnings of this group during 1934 
contributed to lowering the average earnings of all engineers. 
Thus, of those engineers who were unemployed at the end of 1934 
the average earnings for the preceding 12 months of those who were 
less than 28 years of age ranged from $700 to $950. Engineers of 
40 to 50 years averaged $1,350. Only about 10% of the unem- 
ployed, even though they were in those ages at which engineering 
earnings reached a peak, had made as much as $2,000 in the pre- 
ceding 12 months. Ten per cent made less than $300 a year 


MONTHLY EARNINGS OF PROFESSIONAL ENGINEERS, 1929 To 1934 


One of the most important additions to the earlier data is a clari- 
fication of the relationship of engineering entrance rates and rates 
in succeeding years. Annual data for a class graduating in the 
middle of the year under consideration are of little significance; 
monthly rates are significant. Therefore, and directly supple- 
menting what has already been said, it may be noted that 1929 
average engineering earnings for the graduating class of 1929 were 
$149. The average in 1929 for the class of 1927-1928 was $181. 
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The 1934 average entrance rate was $110. The range of rates of 
earnings embracing four-fifths of the engineers of the class of 1990 
in 1929 was $115 to $215. The corresponding range in 1934 — 
$75 to $149. The upper level of 1934 was the same as the average 
of 1929. 

Thus, from this more exact measure of entrance rates, jt is pos 
sible to see the extent to which the depression and the pressure ~~ 
jobs slowed down the rate of increase in earnings from engine. sine 
Thus the average monthly rate received by 1929 graduates in 1999 
was $149. In 1932 it was $156 for such of this class as were _ 
gaged in engineering and in 1934 was $162. Those of the clase of 
1932 in engineering averaged $111 in 1932, as against $124 jn 1934 
It became progressively more difficult to gain valuable « XPerience 
In 1929 the group with | or 2 years experience averaged $181, whik 
the entrance group averaged $149. In 1932 the Corresponding 
averages were about $135 and $111. In 1934 they were about 
$120 and $110. 


=NGINEERING EARNINGS WITHOUT REGARD TO KIND or ENci- 
NEERING EMPLOYMENT IN 1929, 1932, AND 1934 


Earnings of all engineers combined, without regard to age —In 1929 
the range in monthly engineering earnings of professional engineers 
was very great. Some 79 engigeers reported earnings of less thay 
$60 per month, while 168 earned more than $1,880 a month. The 
median monthly earnings of the 28,511 reporters engaged in engi 
neering was $289. One-quarter earned more than $415, whik 
only 10% had earnings greater than $609 a month. Between 1990 
and 1934 there were progressive declines in monthly engineering 
earnings. While the sharpest absolute decreases occurred at the 
higher levels of earnings, the greatest percentage decreases took 
place at the lower earnings levels. Almost two-thirds of the de 
creases occurred between 1929 and 1932. 

Monthly earnings by professional class, without regard to age 
Comparison of earnings by professional class, without regard to 
age and the consequent effect of the varying age distributions. 
shows that in 1929 the upper 10% of mining and metallurgical 
engineers (highest at this level) reported earnings of not less than 
$792 per month as against $515 a month for civil engineers, who 
were lowest at this level. Next to mining and metallurgical engi 
neers came chemical and ceramic engineers, followed by mechanical 
and industrial, and electrical engineers. For the upper 25% of the 
reporting engineers the order of the professional classes was the 
same, monthly engineering earnings ranging from not less than 
$372 for civil engineers to not less than $503 a month for mining 
and metallurgical engineers. At the middle and lower earnings 
levels, the differences in earning capacities of the 5 professional 
classes were less marked, although, in each instance, mining and 
metallurgical engineers and electrical engineers occupied the upper 
and lower extremes, respectively. 

In 1932 and 1934 the order of the professional classes at the two 
higher earnings levels was essentially the same as that noted for 
1929. At the three lower earnings levels shifts occurred in this 
order in 1929 and there were further shifts in 1932 and 1934 

Earnings related to age, all engineers combined.—On an age basis 
the 1929 monthly compensation for engineering services of the 
lowest tenth of reporting engineers was more than twice as high for 
those in the age group 48 to 55 as for those of 23 years. At the up 
per 10% earnings level, maximum earnings of $1,050 a month 
were reached in the sixties. Similarly, at the average and at the 
upper and lower quarters earnings levels, age 60 was the turnin 
point 
For men of identical ages in 1929, 1932, and 1934 the data revea! 
that the greatest impact of the depression, as far as engineering 
earnings were concerned, fell upon men with from 2 to 5 year 
experience. 

Earnings and education.—Although the 1929 data on enginee! 
ing earnings reveal an advantage in favor of men who have ene! 
neering degrees, this advantage was less clearly defined than was 
the case with earned annual incomes. However, the extra yea* 
of experience which the “other” or non-graduate engimeers 5° 
while the graduates were in school permitted of their obtaining 
higher earnings than graduates only up to a point corre spond 
5 years after graduation. Even at 2 years after graduation ™ 
differentials in earnings between the two groups wert slight 
Similarly, at 4 years after graduation, while at the median “ 
graduate earnings ranged from $225 for first-degre« electrics 
engineers to $250 a month for first-degree chemical and ceramx 
engineers, among the “other’’ or non-graduate engineers they 
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,, $200 for engineers with secondary-school education to 
eo qa month for mechanical and industrial engineers with incom- 
ett college courses 
With advancing age there was a considerable advantage in engi- 
veering earnings in favor of the graduates. This was an average 
.dvantage, however, for there was a distinct variation in the earn- 
ag capacities among both graduates and “‘other’’ or non-graduate 
agineers. The monthly engineering earnings of graduates con- 
oned to increase several years beyond the point of maximum 
arnings of “other”’ or non-graduate engineers. The earnings of the 
; either remained stable or declined after 53 years of age. 
nines by kind of engineering employment.—With due allow- 
wnce for varying proportions of experienced engineers in the sev- 
val professional classes, it appears that in 1929, and among those 
agineers in the employ of private firms, mining and metallurgical 
agineering paid the highest rates for engineering services, fol- 
wed by chemical and ceramic engineering, mechanical and in- 
jystrial engineering, civil engineering, and electrical engineering. 
in the order as stated, the median monthly engineering earnings 
ported for 1929 were $338, $341, $314, $300, and $276. These 
-lationships held at all levels of earnings with only one signi- 
scant exception. From 1929 to 1934 there were large decreases in 
he rates of pay at all earnings levels among engineers in the em- 
joy of private firms. 

In both 1929 and 1934, there was a marked spread in the earn- 
ngs in private-firm employment of each professional group. Thus, 
while the earnings of the upper 10% of reporting civil engineers 
were 106% greater than the median earnings of the group, the 
responding difference for mining and metallurgical engineers was 
‘5%. For the other three professional classes, the differences 
were: 111% for electrical engineers, 117% for mechanical and 
ndustrial engineers, and 119% for chemical and ceramic engi- 
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In 1920 there was a considerable range in earnings opportunities 
mong the various kinds of engineering employment. Thus, while 
ne-half of the engineers in the employ of state and county govern- 
ents earned not less than $236 a month, the lowest at this earnings 
vel, the highest median monthly earnings of $439 were reported 
y independent consultants. Intermediate between these median 
monthly earnings lay teaching ($310), private-firm employment 
$301), municipal government and other public authorities ($272), 
ind Federal Government ($264) 

The gradation of earnings in 1929 at the two lower earnings 
vels was the same as that noted for the median. But at the two 
ligher earnings levels private-firm employment exceeded teach- 
ng, being second in order after independent consultants, while the 
arnings of ali three public engineering employments were lower 
neach instance than those of engineers engaged in teaching. 

Over the period 1929-1934 there was an especially marked de- 
ine in the earnings of independent consultants as compared with 
i¢ decline in rates for the other kinds of employment. These 
hanges are to be regarded as in large part a measure of under- 
mployment 

In the other kinds of employment, the largest decline (27%) 
i average rates paid was in private-firm employment. The small- 
‘st decline (14%) was in teaching. Average compensation by the 
ederal Goyernment for engineering services declined 23%, as 
igainst 19 and 17%, respectively, for state and county govern- 
ments, and municipal and other public authorities. 

In private-firm employment, in teaching and among engineers 
mployed by municipal and other public authorities, earnings of 
ie upper 10 and 25% declined less than the average; earnings of 
ie lower 10) and 25%, somewhat more than the average. In Fed- 
tal Government employment, the declines at all but the highest 
vel of earnings were similar to the decline of the average rate. 

‘parate analysis of the earnings data for older engineers and 
vunger engineers emphasizes the extent to which earnings in 1934 
Pre a by the influx of younger engineers. Thus, while con- 
a" n of each group of engineers as a whole revealed a greater 
a 'n earnings at the lower levels than at the higher, for the 
~~ &ngimeers the four other earnings levels sank in almost ex- 
actly the same ratio as the average in the case of private-firm 
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Maan field of engineering activity. In general it may be 
oa’ aC ast carnings levels, and among engineers with 5 years 
— of experience, state and county employment is at lower 
ates than federal or municipal. For civil engineers, electrical 
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engineers, and mechanical engineers, public employment averaged 
less than any of the fields of private employment, except con- 
struction 

For example, while civil engineers averaged $234 per month in 
municipal employment and $232 per month in the private con- 
struction industry, in the other fields of private employment the 
range in monthly earnings was from $248 to $270. By contrast, 
chemical and ceramic engineers with the Federal Government 
averaged $300 per month in 1934 as against $296 in private manu- 
facturing industries. 

Within the various fields of private employment, average rates in 
the construction industry are low. Furthermore, in the five fields 
of private engineering activity and in personal service, chemical 
and ceramic engineers and mining and metallurgical engineers 
appear to have a distinct advantage in earnings, whereas among 
the three other professional classes the differences in the median 
monthly earnings reported were not very great. 

There was less spread in the earnings reported for public employ- 
ment than those received by engineers in the other fields of engi- 
neering activity. For example, while the median earnings of civil 
engineers in federal employment were $221 a month, at the upper 
10% earnings level the earnings received were $375 a month. By 
contrast, civil engineers in manufacturing received median monthly 
earnings of $248 a month and $488 a month at the upper 10% level. 

Among engineers born in the years 1907-1909 and 1910-1914, 
the monthly earnings received for public construction work were 
slightly greater than those received for private construction work 
And except for private construction, there was very little differ- 
ence in the earnings reported by the two groups of younger engi- 
neers engaged in public construction and those received in the 
other fields of engineering activity. 

Earnings by type of engineering work._-For engineers with 5 years 
of experience or more, those engaged in general administration and 
management were without any important exception the best-paid 
group. On the average, engineers engaged in general administra- 
tion make from half again to twice as much as those engaged in 
design, construction, or operation. For example, mechanical engi- 
neers engaged in design and research averaged $228 while those in 
general administration and management averaged $324 per month. 

Consulting, teaching, and sales in all instances average less than 
administration and generally average more than design, construc- 
tion, and operation. 

In all professional classes, except electrical engineering, higher 
rates were paid in design and research and in operation than in 
construction. For example, while civil engineers engaged in con- 
struction reported median monthly earnings of $211, members of 
this same professional class engaged in design and research and 
in operation received, respectively, $218 and $226 a month. 

Mining engineers averaged nearly the same in design and re- 
search as in operation. But in the case of both chemical and 
ceramic engineers and electrical engineers, those engaged in de- 
sign and research averaged more than those engaged in operation, 
and at the higher levels of earnings the differences between them 
were even more marked. 

Within each type of work, construction excepted, chemical and 
ceramic engineers, and mining and metallurgical engineers had the 
advantage. For example, the former professional class reported 
median monthly earnings of $285 for design and research; the latter 
received $262 a month. The range in monthly earnings for the 
three other professional classes was from $218 to $228 

Due to the variations in spread, these differences in earnings be- 
came accentuated at the two higher earnings levels. For example, 
while mining and metallurgical engineers reported median monthly 
earnings of $393 for general administration and management, 
one-quarter received not less than $618 a month and one-tenth 
not less than $1,028 a month. The corresponding figures for civil 
engineers engaged in the same type of work were $312, $426, and 
$587 a month 

Although the spread in earnings for consulting was less than 
that noted for general administration and management, it was 
relatively greater than that which occurred in any of the other 
types of work. The smallest spread occurred in the earnings re- 
ported for construction. 

The earnings reported by the two groups of younger engineers 
show that in all types of engineering work younger engineers start 
with practically the same level of earnings. 

Monthly earnings by geographical division.—In 1929, there were 
persistent differences in the average rates of pay of three types of 
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engineering. Thus, graduate mechanical engineers in 1929 aver- 
aged higher than electrical or civil engineers in all geographical 
divisions, except the District of Columbia. In all regions, except 
New England, graduate electrical engineers earned less than gradu- 
ate civil engineers 

Within the regions the spreads in earnings differ substantially 
The differences in rates as between the various regions are not con- 
sistent from one group to the next, nor from one year to another 

The earnings of engineers in the Middle Atlantic States and the 
District of Columbia appear in general to be slightly above those 
in New England and the East North Central States. This is 
especially the case among civil engineers. These four regions are 
generally above the Pacific States and the West South Central 
States, both of which rank fairly high as regards earnings of civil 
engineers 

Electrical engineers are as high in the Pacific States as in the 
East North Central. In 1934, especially, mechanical engineers in 
the West South Central States ranked as high as electrical engi- 
neers as regards average earnings 

In general, the lowest average rates were reported from the 
Mountain States and the West North Central, though the differ- 
ences between the averages in these regions and the South Atlantic 
and East South Central States are not consistent 

Monthly earnings by size of city.—In 1929, there was an extreme 
range in average earnings among the cities with a population of 
400,000 or more from about $280 per month for Los Angeles and 
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Minneapolis and St. Paul to $351 in Pittsburgh. None of the 
cities of 400,000 or more in 1934, and only two in 1929, had — 
age earnings materially lower than the average in the smaller cjt;,. 

By and large, the cities of 400,000 or over appear to pay go), 
$250 more per year in average earnings than cities of 50,000 ; 
400,000. These in turn average $100 more than cities of 19 9) 
to 50,000; and these, perhaps $200 more per year than was Paid ’ 
communities of less than 10,000. A situation similar to that not ° 
for average earnings reported also occurred at the two lower earn 
ings levels. ; 

The concentration of opportunities for higher earnings jp th 
larger cities is fairly well defined at the upper 25% level and mo, 
so at the upper 10% earnings level. 

In only three of the cities with 400,000 population or more did th, 
upper 10% of the engineers earn less than was earned at this lew, 
($602) in cities of 100,000 to 400,000. In cities with less tha: 
10,000 population, the upper 10% earned $503 or more in jo 
Similar differences obtained in 1934. 

Among the younger engineers, there was almost no variation ». 
their earnings by size of city. 

Over the period 1929-1934, the earnings at all income levels an 
for all cities declined. The smallest declines in average earning. 
were reported for the cities of San Francisco (15%) and Washing 
ton, D.C. (14%). But for the remaining cities the decreas: 
ranged from 20% in the case of Los Angeles to as high as 31% for 
the city of Cincinnati. 


Freeman Scholar Describes Visit to 
> 
Pacific Coast 

The following excerpts have been taken from the latest report of 
Haywood G. Dewey, Jun. Am. Soc. C.E., whe is about to complete 
his year of hydraulic inspection throughout the Untied States as cur- 
rent Freeman Scholar. 

U.S. DEPARTMENT, Los ANGELES, CALIP. 


To OBTAIN some understanding of the problems involved in con- 
trolling floods in the Los Angeles area, considerable time was spent 
in the U.S. Engineer office and in the field. 

To reduce the damage and danger from floods, the U.S. Engineer 
Department is building flood-control basins in the main streams 
and tributaries; debris basins on the tributaries; and improving 
channel capacities by placing concrete lining, straightening, and 
by stream-lining bridge piers and other obstructions. Such a pro- 
gram involves a great amount of engineering skill and research. 

Seven major flood-control basins are proposed, three of which 
have been completed. These basins are formed by long earth-fill 
dams provided with outlet works and emergency spillway. By 
proper regulation during floods, each basin will not only reduce 
the peak, but will also continually release water into channels below 
in amounts that will not tax their capacity to safely carry off 
the water released. The smaller debris basins will trap material 
carried by the tributary streams to prevent clogging of the 
channels below. In some cases it is planned to provide for the 
trapping of debris in the large flood-control basins. 

In connection with this program an outdoor hydraulic laboratory 
has been developed for testing the design of flood spillways, outlet 
works, and channelimprovements. A most convincing demonstra- 
tion of the effect of streamlining piers to increase channel capacity 
may be seen in the 1:50 scale model of a reach of the Los Angeles 
River flowing through the northern part of the city. 


CALIFORNIA INSTITUTE OF TECHNOLOGY 


The hydraulic laboratory at the California Institute of Tech- 
nology is divided into the hydraulic machinery and the hydraulic 
structures laboratory. The former is probably best known for 
the tests made on the Colorado River Aqueduct pumps and on the 
pumps for the Grand Coulee Dam. Precision instruments are used 
for measuring all test elements to within one-tenth of 1%. Heads 
as high as 1,000 ft may be obtained. 

The hydraulic structures laboratory is operated in cooperation 
with the Soil Conservation Service. The more recent research 
work involves the development of a standard design for erosion- 
control drop structures, the transportation of suspended sediment 
by water, and the investigation of turbulence mixing as a factor 
in the transportation of sediment in open-channel flow. Research 


is being conducted on the transportation of sediment in streams 
The need for obtaining fundamental knowledge of this phenomenon 
is being recognized more and more. 

Associated more or less with the study of sediment transport 
tion is the problem of density currents in reservoirs. The labors 
tory has developed a simple but clever apparatus for demonstra: 
ing the movement of density currents. A narrow glass-sided flum 
is blocked at one end with a model dam. In the reservoir behind 
this dam a sloping false floor has been placed to represent the bot 
tom of a reservoir. By temporarily blocking off a small portico: 
of the far end of the reservoir until the density of this water has 
been changed by adding crushed ice, sugar, salt, or a silt suspen 
sion, and by adding dye, it is readily possible to observe the under. 
flow or overflow of a density current downstream to the dam, see it 
flow up the face of the dam, and then return upstream. It is in 
teresting to note that very little, if any, mixing occurs between th 
density current and the clear water above. It is also demon 
strated how outlets properly placed and operated in the lower par 
of the dam may remove this density flow, or actually a sub-laye 
of suspended silt in the case of a reservoir in nature. This remova 
of a silt layer has good possibilities for usefulness in the field 


BONNEVILLE DAM AND HypDRAULIC LABORATORY 


A trip was made to inspect the Bonneville Dam and hydrau) 
laboratory. The power house at the dam is now being enlarg 
to its full capacity of ten units. Whereas it was argued only a !e* 
years ago that too much power was being developed, it is now gen 
erally agreed that there is not enough power to supply the deman® 
made by national defense. The turbines being installed were pr 
viously seen during a visit to the S. Morgan Smith Company 
November, but because of precautions taken by the authonte 
it was impossibie to observe the installation of the units 

The hydraulic laboratory is doing work for the Portland Eo 
neer District. Its main problems are concerned with the 
ing of spillways, outlet works, tunnels, siphons, and navigs' 
locks. The procedure and technique employed are quite simula 
those of the U.S. Waterways Experiment Station in Vicks 


State Registration Changes 


In APRIL a law went into effect in Delaware setting up” 
engineering registration. This reduces by one the few remain 
states that have so far failed to provide for registration. 

As another matter of interest it is announced that the Calom™ 
Board of Registration has found it necessary to resign from" 
bership in the National Council of State Boards of Engi 
Examiners. These matters of information are taken [row ™ 
Registration Bulletin of the National Council, of wh h T. 4 
Legaré, M. Am. Soc. C.E., has long been executive secret#’y 
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Past-President Donald H. Sawyer, 


1879-1941 


One of the youngest men ever to have served as President of the 
society, Donald Hubbard Sawyer was also one of the youngest to 
sxccumb. His death occurred on Saturday, June 21, only a year 
ind a half after his term of office was completed. He had been 
soricla n and rushed to the hospital in Washington, where he died 
» his sleep. A year or two previously he had been seriously ill; 
sIthough his friends knew that he had not entirely recovered, his 
ieath nevertheless was a great shock. 
raised and educated in Illinois, and filled some im- 


He was 
portant engineering engagements there during the first decade of 
the century. Begin- 
ning im 1910, he 


transferred his ac- 
ivities to the North- 
west, being partner 
n the firm of Sawyer 
Brothers, with work 
largely in the State 
§ Washington on ir- 
rigation and power 
Jong with general 
nunicipal engineer- 
ng 

During the World 
War he reached the 
rank of Colonel in 
the Construction Di- 
vision of the Quar- 
termaster Corps. 
Following this he was 
m heavy construc- 
tion work with James 
Company, 
which naturally led 
to a term of seven 
years as secretary of 
the Associated General Contractors of America. Since that 
time, 1931, he has been employed by the U.S. Government 
in important offices, as Director of the Federal Employment 
Stabilization Board, as Director of Procurement and Chief of the 
Section of Space Control of the U.S. Treasury Department, as 
President of the U.S. Housiag Corporation, and as Chief of the 
Real Estate Section, Public Buildings Administration. 

Colonel Sawyer’s great gifts were recognized in his selection as 
President of the Society for the year 1939. He gave unstintingly 
f his time to Society matters, including organization and finances. 
Both he and Mrs. Sawyer were widely known for their numerous 
ontacts with members and Local Sections throughout the country. 
\ host of friends, including many intimates who served with him 
m the Board of Direction, will deeply mourn his death. 

Many, including officers of the Society, paid tribute to him at 
the services held in the Fort Myer Chapel just outside Washington 
m Tuesday morning, June 24. Interment followed in Arlington 
National Cemetery. 


Stewart 


Past-PRESIDENT DONALD H. SAWYER 


News of Local Sections 


Scheduled Meetings 
Section—Picnie at Ross Camp, School of Engineering, 
*Urdue \tiversity, on July 20, beginning in the morning. 
SACRAMENTO Secrion—Regular luncheon meetings at the Elks 
every Tuesday at 12:15 p.m.; dinner meeting of the Junior 
“orum at Hart's Restaurant on July 9, at 6 p.m. 
SAN FRaNcisco Secrion—Dinner meeting of the Junior Forum 
" the Engineers Club on July 22, at 5:30 p.m. 
»EXAS Secrion—Luncheon meeting of the Dallas Branch at the 


Dallas Athi Club on July 7, at 12:10 p.m. 

Recent Activities 
Pog - CTION—A pril 10 and May 13: The staff officers of 
© B 


and of the 65th and 74th Regiments of the New 
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York Guard were guests of the Section for the April luncheon 
meeting. A talk on problems of home defense in time of war was 
the feature of the occasion. This was given by Maj. William T. 
Colman, of the Air Corps of the U.S. Army, who also showed motion 
pictures of aerial cannon firing. The May meeting began with an 
inspection of the erection of the Rainbow Bridge at Niagara Falls, 
followed by a dinner. The first after-dinner speaker was Reed W. 
Cady, resident engineer for the Edward P. Lupfer Corporation, who 
discussed the design of the bridge, the method of making the sur- 
veys, and other features of interest in connection with construc- 
tion. E. L. Durkee, resident engineer for the Bethlehem Steel 
Corporation on the construction of the bridge, exhibited a scale 
model of the structure and discussed the method of erection, after 
which he showed motion pictures of the erecting works. Members 
of the local engineering societies were guests of the Section 

Los ANGELES Section—/Pasadena, May 14: On this occasion the 
members of the Section were entertained at the California Insti- 
tute of Technology. First on the technical program, Robert T. 
Knapp, associate professor of hydraulic engineering at the Insti- 
tute, presented a paper on the subject of ‘‘Density Flow in Liq- 
uids."" Two members of the soil conservation staff at the Insti- 
tute—Hugh S. Bell and J. P. O'Neill—assisted him in a series of 
demonstrations. Density flows due to temperature differences, 
salt and sugar in solution, and fine silt in suspension were illus- 
trated. A motion picture of density flow phenomena in nature 
concluded that part of the program. Following the showing of 
another movie—this one on Shasta Dam—Theodor von Karman, 
professor of aeronautics at the Institute, spoke on the ‘‘Causes of 
the Failure of the Tacoma Narrows Bridge.’’ Dr. von Karman, 
who served on the board that made a study of the bridge failure, 
discussed possible ways in which might have been prevented. 
His talk was illustrated with slides of wind tunnel models. 

METROPOLITAN SEcTION— May 21: An innovation in the form 
of a “spring frolic’’ and picnic supper on the campus of New York 
University preceded the annual meeting of the Section. Later 
there was a technical session at which Irving V. A. Huie, com- 
missioner of public works of New York, presented an illustrated 
paper on ‘The Sewage Disposal Problem of New York City.” 
The other events of the evening included the annual election of 
officers and the presentation of the Robert Ridgway Prizes (con- 
sisting of Junior membership in the Society) to the outstanding 
senior in each of seven of the Student Chapters in the Metro- 
politan Area. The new officers are Dean G. Edwards, president; 
Irving V. A. Huie, vice-president; and Charles E. Trout, treasurer. 

Mip-Soutn Sectrion—Little Rock, Ark., May 5 and 6: There 
were 178 registered for the two-day spring meeting of the Section, 
at which a variety of papers on engineering topics was presented. 
Some of those addressing the technical sessions were Maj. Thomas 
F. Kern, district engineer for the U.S. Engineer Office at Little 
Rock, who discussed the general activities of the Little Rock Engi- 
neer District; George R. Schneider and Harrison V. Pittman, re- 
spectively head of the design section and chief of the operations 
division of the Little Rock Engineer District, who covered the 
planning, design, and construction of Nimrod Dam; Ross White, 
general manager of Brown and Root, Inc., of Austin, Tex., who 
delivered a paper on the construction of Marshall Ford Dam; 
H. G. Thomasson, Jr., assistant engineer for the U.S. Geological 
Survey at Fort Smith, Ark., who spoke on ‘‘Equipment and 
Methods Used in Stream Gaging’’; Kyle Engler, assistant pro- 
fessor of civil engineering at the University of Arkansas, whose 
paper was on the ‘Large Use of Ground Water for Rice Irrigation 
in the Grand Prairie Region’; and Nathan T. Veatch, Jr., con- 
sulting engineer of Kansas City, who discussed ‘‘Engineering Prob- 
lems in Camp Construction.”’ On the evening of the 5th there 
was a banquet, at which J. R. Grant, president of Ouachita Col- 
lege, was the principal speaker. Dancing concluded the evening. 
At noon on the 6th Lt. Col. S. G. Fairchild, executive officer of 
the Corps Area Service Command of Camp Robinson, addressed 
a joint luncheon with the Little Rock Engineers Club and the 
Arkansas Society of Professional Engineers. Following Colonel 
Fairchild’s talk on the details incident to the care and handling of 
the utilities in a modern Army Divisional Camp, the group de- 
parted for a conducted tour of Camp Robinson. Special enter- 
tainment provided for the ladies included a bridge luncheon and 
tour of the beautiful gardens in the vicinity. 

PirTsBURGH SecTion—April 17 and May 21: Guests at the 
dinner meeting held in April included Secretary Seabury, Director 
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Dunnells, and the students attending the North Central Student 
Chapter Conference. Talks on Society affairs by Messrs. Seabury 
and Dunnells were followed by an illustrated lecture on the progress 
of flood control for Pittsburgh. This was given by Lt. Col. L. D. 
Worsham, district engineer for the U.S. Corps of Engineers at 
Pittsburgh. The May meeting was sponsored by the Junior Divi- 
sion of the Section, which had arranged a program of Junior papers 
R. J. MacConnell, of the U.S. Weather Bureau, read a paper on 
“Flood Forecasting Procedure on the Upper Ohio River Basin,”’ 
while J. J. Steinman, of the Carnegie-Illinois Steel Corporation, 
chose for his topic, “‘The Control of Reactions in Statically Inde- 
terminate Structures.” 

SACRAMENTO Section: The regular weekly luncheon meetings 
of the Section held during April and May featured talks on a variety 
of interesting subjects. At one of these sessions E. A. Bailey, of 
Sacramento, Calif., described in detail the geological background 
for the existence of the Tennessee River, pointing out that the 
continual and repeated folding of the earth’s crust in parallel 
ridges was responsible for the numerous excellent dam sites in the 
upper drainage basin at points where the streams broke across these 
ridges. On the occasion of another luncheon Walter Packard, 
agricultural economist, discussed the violently changing economic 
condition of the country. He stated that the profit motive alone 
is no longer capable of keeping the complex machinery of present- 
day life in motion and pointed to certain projects of the U.S. Bu- 
reau of Reclamation as types of production in which the profit mo- 
tive enters only indirectly, if at all. He believes that more wide- 
spread distribution of income among the people is a trend that will 
tend to solve some of the most difficult of our economic problems. 
Another interesting talk was by John P. Buwalda, of the Cali- 
fornia Institute of Technology, who described the known char- 
acteristics of earthquake phenomena. Mr. Buwalda stated 
that earthquakes are bound to continue in the future, and that 
engineers must recognize this fact in design and construction. 

SeaTrLe Section—A pril 28 and May 19: The Student Chapter 
at the University of Washington sponsored the April meeting of 
the Section and arranged for the dinner and program. One of the 
senior-class students, Norman Dahl, presented a paper entitled 
“What Is a Structural Member,"’ which had its genesis in an article 
entitled ‘‘An Investigation of Steel Rigid Frames,’’ in the No- 
vember 1940 issue of Procegepincs. Mr. Dahl did not entirely 
agree with the findings of the authors of the article and gave his 
reasons and the results of his own analysis. Then Col. John H. 
Stutesman discussed ‘“‘The National Defense Picture.’’ In May 
there was a large turn-out for a joint dinner meeting with the 
Tacoma Section. The list of guests included thirty-two members of 
the Student Chapter at Utah State College, who were on their 
annual inspection trip to the Pacific Northwest. The program, 
consisting of a symposium on “Safety and Efficiency of Traffic 
Movement,"’ was presented by C. E. Fritts, traffic engineer for 
the Washington State Highway Department, and his assistant, 
D. Harrold. Mr. Fritts opened the discussion with a description 
of the movement of 35,000 troops that day from Fort Lewis to 
Vancouver, Wash., en route to California for the scheduled war 
maneuvers, and spoke of the effect of this sudden surge of traffic on 
the ordinary traffic pattern. He then discussed the necessity for 
roads for adequate national defense, and Mr. Harrold explained 
some of the methods used in obtaining data necessary for the elimi- 
nation of danger points in the highway system and for the design 
and construction of new highways 

Syracuse Secrion—-Watertown, N.Y., May 7: Preceding a 
joint dinner meeting with the Alumni Association of Clarkson 
College, the Section and its guests visited the new Army canton- 
ment at Pine Camp. The afternoon trip was supplemented during 
the evening program by a paper on “‘The Functions of the Mech- 
anized Division in Modern Warfare,’’ which was given by Maj. 
Bruce Clarke, division engineer and commanding officer of the 
24th Engineers Armored Battalion, 4th Armored Division, at Pine 
Camp. Other papers on the technical program dealt with the pro- 
posed St. Lawrence Project. These were presented by Maurice 
P. Davidson, trustee for the New York State Power Authority, 
who discussed the need for the project from the standpoint of de- 
fense; and Lt. Col. A. B. Jones, district engineer for the U.S. Engi- 
neer Office at Massena, N.Y., who spoke on design and construction 
features of the project. During the annual meeting the following 
officers were elected: Cecil S. Camp, president; Arthur H. Emer- 
son, vice-president; and John O. Eichler, secretary-treasurer 
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TENNESSEE VALLEY Section—-Watts Bar Dam, May 17: Th 
Chattanooga Sub-Section acted as host for the spring m etiing oj 
the Section, which attracted the large attendance of 140 member 
and 169 guests. In the morning Charles E. Nichols, project desig: 
engineer for the Tennessee Valley Authority at Knoxville. read « 
paper on the “Watts Bar Steam Plant Design."" During the noon 
day dinner it was announced that two students at the Universir, 
of Tennessee—W. B. Winn and Jack D. London—had won 4), 
Section’s annual prize of Junior membership in the Society Pape: 
on the Watts Bar Dam were then presented by other members , 
the TVA staff—William B. Allen and James S. Lewis, Jr —y) 
discussed design and construction features. Inspection trips 
covering the new steam plant, dam, lock, and power house, cop 
cluded the program. 


Texas Sectrion—New Braunfels, May 8, 9, and 10: Those ar 
riving for the annual spring meeting on the 8th were entertaine 
for dinner and the evening by the Servtex Materials Company o/ 
New Braunfels. Mayor Sippel greeted the group on the first day 
of the regular meeting, and President H. N. Roberts respondec 
for the Section. The first paper on the technical program—"Ro, 
User vs. Road Builder’’—was presented by J. L. Dickson, of th 
Texas State Highway Departanent. Then W. H. Mead, 
engineer and general superintendent of the Salt Flat Water Cop 
pany, Luling, Tex., discussed ‘‘Cleaning Underground Pipe Lines 
Place."’ By means of slides and pictures Mr. Mead showed tha 
some 20-in. pipes carrying waste water from the oil fields hg 
accumulated sediment until there was less than an 8-in. hole j; 
the pipe. He then demonstrated the machine for and method o 
cleaning out these lines. ‘““The Educator's Point of View in Eng; 
neering Education’’ was presented by Gibb Gilchrist, dean of th 
Agricultural and Mechanical College of Texas. During the ge: 
eral discussion of the subject that followed his presentation, D: 
Karl Terzaghi was called on to outline the engineering-educatio: 
situation in Europe. Dr. Terzaghi stated that engineering educa 
tion consists of both teaching and research and stressed the fa 
that American universities do not permit the faculty enough tin 
for research. The afternoon session was devoted to defense pro! 
lems, the first paper being presented by Commander L. N. Moelk 
Officer in Charge of the U.S. Naval Air Station at Corpus Chris: 
Commander Moeller outlined the general defense program of th: 
Navy, indicating the rapid expansion of the Navy program. 0. H 
Koch, consulting engineer of Dallas, Tex., then discussed “Eng 
neering Phases of Camp Bowie,”’ in which he described the man) 
engineering problems involved in the construction of the cam 
The final paper—*‘Problems Involved in the Design and Constru 
tion of National Defense Projects’’—was given by E. N. Noyes 
chief engineer of the 8th Construction Zone of the Quartermaste: 
Corps. The dinner dance, held that evening, featured a loca 
talent program of singing and dancing, and a talk on the sub; 
of improving relations with the Pan-American countries, given 
V. M. Ehlers, chief engineer of the State Health Department. 1! 
customary breakfast for the Student Chapter members attending 
the breakfast took place on Saturday morning. The breaklas 
and other features of the Student Chapter program are report 
elsewhere in ‘Society Affairs.’’ Business discussion occupied th 
rest of the Saturday session. 


West Viroinia Section—Clarksburg, May 2: An inspect 
trip to the Clarksburg Water Plant in the afternoon initiated ' 
program. Before making a tour of the plant the group hear¢ 
paper on water softening, presented by S. G. Highland, gene" 
manager and senior engineer of the Clarksburg Municipal Ws 
Supply. The automobile trip to the plant afforded an opp 
tunity to view an unusual piece of road construction on Route ” 
Following a dinner in the evening, Theodore Bloecher, presto’ 
of the Section, spoke briefly on national defense, emphasizing | 
importance of the Committee for Civilian Protection Other talk 
were then given by Earnest L. Bailey, state road commission 
R. P. Davis, Vice-President of the Society and dean of the colles 
of engineering at West Virginia University; and G. P. Booms" 
professor of mechanics at the University. Mr. Bailey outlined 
work of the State Road Commission, while the two latter 
cussed suspension bridge failure. Motion pictures of the Tac 
Bridge disaster supplemented the talks on bridge failure During 
the business meeting it was announced that W. W. Phillips. 
West Virginia University, was the recipient of the Sections?’ 
of Junior membership in the Society. 
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ITEMS OF INTEREST 


About Engineers and Engineering 


Civit ENGINEERING 
for August 


Loccers’ ingenuity combined with 
ound engineering principles produced the 
Baird Creek Bridge in Washington State, 
described by W. J. Ryan in the lead article 
for August. This bridge, unusual in de- 
sign, is also distinguished for judicious use 
f local materials carefully fabricated to 
form a permanent and durable structure. 

Local materials are also used to excellent 
advantage in the construction of Denison 
Dam, the largest rolled-fill structure so far 
undertaken. Frank M. Van Auken, Chief 
{ the Soils Laboratory of the U.S. Engi- 
neer Corps at Denison, Tex., tells of de- 
sign, control testing, and construction 
methods employed on that project. This 
paper describing some of the latest 
methods in earth work is of interest in com- 
parison with “The Study of Earths: An 
\merican Tradition,” by Francis M. 
Baron, which is also scheduled for the 
\ugust issue. Professor Baron, of Yale 
University, has made a survey of im- 
portant literature tracing the early begin- 
nings of the science of soil mechanics. 

Among other papers is one by C. E. 
Schwob on the design of sewage treatment 
plants as it affects the operation and the 
erator. This paper was the result of a 
notebook kept over a twelve-year period 
listing “pet peeves and don’t-forgets.” 

The P. S. O'Shaughnessy article, “‘Con- 
formity Between Model and Prototype 
ests on Madden Dam Spillway,"’ origi- 
nally scheduled for July but held over 
because of space limitations, will also be 
in the August issue, along with a variety 
of other subjects. 


New Civil Service Examina- 
tion Announced 


A NEW examination for engineering 
positions with the Government has been 
announced by the U.S. Civil Service Com- 
mission. There are various positions 
with salaries ranging from $2,600 to $5,600 
ayear. Applications will be rated as re- 
ceived at the Washington office of the 
Commission until June 30, 1942. To 
qualify, applicants must have completed a 
‘our-year college course in engineering 
and have had broad and responsible en- 
gineering experience. Under certain con- 
litions additional engineering experience 
may be substituted for all or part of the 
ducation. The maximum age limit is 

Engineers qualified in the following 
specialized fields are particularly needed 
lor the National Defense Program and are 
irged to file their applications at once: 
Aeronautical agricultural, construction, 
‘eating and ventilating, mechanical, ord- 


na ad ‘ 
nee, rad safety, sanitary, structural, 
and welding 


Prof. N. G. Neare’s Column 


Conducted by 
R. Rosinson Rowe, M. Am. Soc. CE 


“I HOPE,” said the Professor at our 
July meeting, ‘that some of you have 
solved that alphabetical problem posed 
in May—to find a group of words using 
all the letters of our alphabet once without 
repetition.” 

“T saw a headline in a Fascist newspaper 
that comes mighty close,’ announced 
Richard Jenney. “It read ‘MDV Jew 
Flock Big Quarts Sphynx?’ and covered 
a caravan tour to the mth wonder of the 
Roman world. 1 can’t explain’ the 
‘MD V’ tho.” 

“Probably left-overs—three innocent 
letters; but the hard letters are disposed 
of nicely. Can anyone do better?’’ 

“T’d rearrange that to read, ‘BVD Mew 
Flock Jig Quarts Sphynx,’"’ offered Joe 
Kerr. ‘“‘BVD’ is a word in my vocabu- 
lary meaning ‘unaware but light and 
cool.’ ”’ 

“But it’s not in the dictionary,’’ coun- 
tered Professor Neare. ‘‘A nice try, just 
the same.” 

“Congress mixed the alphabet into the 
New Deal; it should enact some more 
vowels,’’ suggested Joe. 

“It’s more concerned now to put the 
I's out of Hitler and Mussolini and restore 
E’s to all ends of Europe. Until the war 
is over, we'll have to make wise use of the 
seven we have: A, FE, 7, O, U, W, and Y. 
If U is wedded to Q, we have enuf for six 
words or syllables.” 

“Only five,’’ argued Joe, ‘“‘since WW’ must 
be mated polygamously to A, EF, or O 
or degrade into a consonant.” 

‘‘Not quite always, as you will see from 
my collection, which is ‘Crwth Fjeld Pnyx 
Quok Vags Zimd.’ Dictate that jabber- 
wocky to your stenographer and see how 
many times she can type it in 60 seconds. 

“Since Puzzler Jenney is here in person 
tonight, I'm going to ask him to serve as 
Guest Professor. Give them one of your 
tough ones, Dick, to keep their minds 
off the war.” 

“All right, Noah. I have one that 
doesn’t require much knowledge of the 
alphabet. All they have to do is find 
x, the floor area of a modern Hollywood 
bathroom. The owner abhorred sym- 
metry but embraced numerology. His 
consulting numerologist said the four 
sides of the room should be 7, 8, 9, and 
10 ft long, but not necessarily in that 
order. His wife decreed that the room 
be as roomy as possible. His consulting 
architect called me into consultation to 
lay out the floor plan to these specifica- 
tions. Everybody was happy but the 
tile contractor. Can you find x by 
August?” 

(Guest Professor Jenney really 
Richard Jenney, Assoc. M. Am. Soc. C.E. 
Joe Kerr is an old fictional friend.) 
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Post-War Highway Program 
Being Studied 

ALREADY study is being given to a 
post-war program to utilize productively 
some of the man power and industrial 
capacity that will be released from the 
production of defense goods and weapons. 
The Inter-Regional Highway Committee, 
recently appointed by the President of the 
United States, is to act in an advisory 
capacity to the Federal Works Adminis- 
trator. During the summer this com- 
mittee is studying a system of national 
highways to be developed during the post- 
war period. 

The committee is composed of seven 
men, three of whom are members of the 
Society: Charles H. Purcell, Chief En- 
gineer, California State Highway Depart- 
ment; G. Denald Kennedy, Commis- 
sioner of Michigan Highways; and Har- 
land Bartholomew, of St. Louis. The 
other members are Thomas H. McDonald, 
U.S. Public Roads Commissioner; Fred- 
erick A. Delano, Chairman of the Na- 
tional Resources Planning Board; Bibb 
Graves, former governor of Alabama 
and Rexford G. Tugwell, chairman of the 
New York City Planning Commission. 


Engineering Among the 
Professions? 


Tus incident concerns engineering 
and the daughter of a well-known Society 
member. We will call her Margaret. 
She is a student at a leading woman’s 
college in the East. Recently as one of 
her regular assignments in sociology, her 
professor, a man, assigned her the prepa- 
ration of a paper on the development 
of some important profession. He even 
listed suggested professions—the list con- 
tained optometry, but not engineering. 

As a loyal daughter, steeped in pride 
of her father’s calling, not to say profes- 
sion, Margaret asked if she could write on 
engineering. The professor demurred 
since he “doubted whether engineering 
had proper organization and legal qual- 
ifications, commonly associated with the 
real professions.’’ In short, he questioned 
whether it could be considered a true pro- 
fession. After discussion, he left this 
question to Margaret, and she quickly 
decided on the subject of engineering. 

During her Easter vacation, her father 
gathered for her publications on the 
Founder Societies, the Engineers’ Council 
for Professional Development, and the 
National Council of State Boards of 
Engineering Examiners, and related ma- 
terial dealing with the history and pro- 
fessional aspects of engineering. Even 
the Headquarters staff was called upon 
for additional data. 

The paper was prepared with gratify- 
ing results. The professor agreed that 
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his thoughts on the matter had been 
clarified and edified; Margaret got an 
“A” on her paper-—-a quite unexpected 
recognition 

The moral of this incident lies in the 
common understanding of engineering 
Here, the professor quickly admitted his 
misjudgment. But if a _ well-informed 
man could be relatively ignorant on this 
subject, it behooves the profession to be- 
stir itself. The general public will not 
read 5,000-word papers just to become 
enlightened 

Congratulations to Margaret! 


What Defines the Great 
Engineer? 

Many definitions of greatness have 
been advanced. As regards engineering, 
the following is attributed to Eugene G. 
Grace, president of the Bethlehem Steel 
Corporation, who is himself an engineer: 

“Thousands of engineers can design 
bridges, calculate strains and stresses, 
and draw up specifications for machines, 
but the great engineer is the man who can 
tell whether the bridge or the machine 
should be built at all, where it should be 


built, and when.’ 


Course in Photoelasticity 

ro meet the growing interest in photo- 
elasticity, the Department of Mechanical 
Engineering at Massachusetts Institute 
of Technology is sponsoring a short sum 
mer course (July 28 to August 8) in this 
method of stress analysis. Registration 
will be limited, so application for admis 
sion should be made at once to the Reg 
istrar, Room 3-107, M.I.T., Cambridge, 
Mass. Address all other inquiries to Dr 
W. M. Murray, Room 1-321, M.I.T 


Approved Abbreviations for 
Engineering Terms 
PRovIDING a shorthand of engineering 
and scientific knowledge, a revised issue of 
“American Standard Abbreviations for 
Scientific and Engineering Terms” has 
recently been announced. This is spon- 
sored by the American Standards Asso- 
ciation, with which the Society is working 
It has been developed by a group of engi- 
neers, editors, and scientists representing 
many national organizations, among which 
the various Founder Societies have taken a 

leading part 

For simplicity this Standard has 
adopted the elimination of spaces between 
word combinations or letters, as for ex- 
ample “mgd” for million gallons daily. 
This also illustrates the tendency toward 
maximum abbreviation. The Standards 
also call for the elimination of periods 
except in cases where the abbreviation 
spells out a common English word. For 
example, note that the abbreviation for 
feet, ‘ft,’ has no period although that 
“in.,”” has the period to dis- 


for inches, 
the preposition 


tinguish it from ‘‘in,”’ 
Similarly there is a simplification in the 
designation of temperature scales, omitting 
the degree sign (°) so that the expression 
for the boiling point, 212 F, is reduced to 


the briefest form. 
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Many of these abbreviations have been 
adopted by the Society in its publications. 
It is to be hoped that engineers will more 
and more come to utilize the new stand- 
ard abbreviations. They may be found 
in a pamphlet (Z10.1-1941), now avail- 
able at a cost of 35 cents from the Ameri- 
can Standards Association, 29 West 39th 
Street, New York, N.Y. 


NEWS OF ENGINEERS 
Personal Items About Society Members 


To the ever-growing list of members of 
the Society in the Officers Reserve Corps 
of the Army and in the U.S. Naval Re- 
serve who have been ordered to active 
duty may now be added other names. In 
the former group there are Col. Charles 
R. Pettis, from head of the department of 
mathematics at Mississippi State College 
to Fort Hayes, Columbus, Ohio; Lt. Col. 
Ernest F. Robinson, from principal en- 
gineer for the U.S. Board of Engineers 
for Rivers and Harbors, Washington, 
D.C., to assistant department engineer, 
Corozal, Canal Zone; Lt. Col. William 
M. Robinson, Jr., from the Public Works 
Office of the Norfolk Navy Yard, Ports- 
mouth, Va., to officer in charge of con- 
struction of a flying school and bombardier 
base, Valdosta, Ga.; Capt. Gerald H. 
Hoffman, from instructor in military en- 
gineering at the University of lowa, to 
Fort McKinley, Rizal, Philippine Islands; 
and Capt. Virgil O. Powell, from associate 
hydraulic engineer for the TVA at Knox- 
ville, Tenn., to resident engineer of con- 
struction, U.S. Engr. Fortifications Office, 
Ft. Barrancas, Fla. 

Of the U.S. Naval Reserve there are 
Comdr. R. R. Lukens, from director of 
coast surveys for the U.S. Coast and 
Geodetic Survey at Manila, P.I., to River- 
side, Calif.; Lt. Comdr. A. A. Ort, from 
assistant manager for the Haitian Ameri- 
can Development Corporation, Cape 
Haitien, Haiti, to the Bureau of Yards 
and Docks, Washington, D.C.; Lt. Comdr. 
H. H. Houk, from principal engineer for 
the Interdepartmental Engineering Com- 
mission of the Civil Aeronautics Admini- 
stration in Washington, D.C., to duty 
with the U.S. Navy as engineer on the 
$40,000,000 air development program in 
Alaska; Lt. Werner Ammann, from de- 
signer for the Bethlehem Steel Company, 
at Bethlehem, Pa., to the Office of the 
Supervisor of Shipbuilding, Portland, Ore.; 
Lt. Walter A. Burke, Jr., from Stamford, 
Conn., to the Office of the Naval Inspector- 
of-Ordnance-in Charge, Louisville, Ky.; 
Lt. Roy M. Harris, from chief engineer for 
the Washington State Department of 
Health, to the headquarters of the 13th 


Naval District, Seattle, Wash.; Lt. 
Harry F. MacKay, from the USS. 


Engineer Office at Portland, Ore., to the 
U. S. Navy Yard at Bremerton, Wash.; 
and Lt. William T. Wright, from chief 
engineer for Kistner, Curtis and Wright, 
of San Diego and Los Angeles, Calif., to 
the district office of the Civil Engineer 
Corps at San Diego. 
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Epwarp E. Watt has resigned as 4 
rector of public utilities for the City , 
St. Louis, Mo., after almost fifty years in 
the service of the city. Mr. Wall, who ‘. 
an Honorary Member of the Society, wiy 
be succeeded by Max H. Doyne. head of 
the engineering firm of C. E. Smith and 
Company, of St. Louis. The latter hy 
been retained by the city in many publi: 
utility rate cases. 

PATRICK QUILTY has been promoted t 
the position of commissioner of the New 
York City Department of Water Supply 
Gas, and Electricity to fill the vacancy 
caused by the death of the late Joseps 
GoopMaN. Mr. Quilty was formerly 
chief engineer of the Department 


EDWARD J. DOUGHERTY is now presiden: 
of the E. J. Dougherty Construction Com. 
pany, with headquarters in Baltimore 
Md. He formerly served the Empire 
Construction Company of the same city 
in a similar capacity. 

Percy A. SEIBERT, general represents 
tive of the Braden Copper Company i 
Santiago, Chile, received on May 14 the 
decoration of the Order of the Condor of 
the Andes with the rank of knight com 
mander. The decoration, which wa 
conferred in recognition of outstanding 
engineering services rendered in Bolivia 
by Mr. Seibert, was presented by His By 
cellency Dr. Hernando Siles, the Bolivian 
Ambassador to Chile, representing the 
president of Bolivia. 

H. Correace, who has been 
deputy commissioner of the New York 
City Department of Water Supply, Gas, 
and Electricity, in charge of the Borough 
of Queens, has been made first deputy 
commissioner of the Department 

Epwarp C. BorxHm is now president of 
Edward C. Boehm, Inc., and of the General 
Appraisal Company. His offices are lo 
cated in Buffalo, N.Y. 

Paut A. E. Fivux, lieutenant com- 
mander, Civil Engineer Corps, U.S. Navy 
retired, has been recalled to active duty 
and assigned as outside superintendent m 
the public works department at the Bos 
ton Navy Yard. Until recently he was 
assistant highway engineer for the Coo 
necticut State Highway Department 

LyTLe Brown, major general, Corps 0! 
Engineers, U.S. Army, retired, of Frank 
lin, Tenn., has gone to Washington ' 
take up his work as Tennessee's repr 
sentative for the state’s national defen 
industries at the capital. General Brows 
was chief of Army Engineers from | 
to 1933. 

Epwarp Anprew has 
appointed bridge engineer for the Was 
ington State Highway Department Hs 
principal duties for the present will be" 
connection with the insurance settlemet 
on the Tacoma Narrows Bridge . 
lately Mr. Andrew was principal age 
ing engineer for the Washington *™ 
Bridge Authority. 

B. Cox, who has been an 
for the McBryde Sugar Company © 
Eleele, Kauai, T.H., since 1923, bas °° 
appointed assistant professor 0! engines 
ing at the University of Hawa 
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Lacey V. Morrow, lieutenant colonel, 
sir Corps, U.S. Army, recently sailed for 
Lisbon en route to England, where he will 
conduct a special study of flight strips 


and highways under war conditions. 
Before reporting for active duty Colonel 
Murrow was director of the Washington 
State Highway Department. 


FE. A. Bauon, for the past two years di- 
{ public works for the city of 


rector Ol 


Dallas, Tex., is now director of operations 
for the WPA in Texas. 


Epwin H. Marks, brigadier general, 
Corps of Engineers, U.S. Army, has been 
relieved of duty as division engineer for 
the Ohio River Division at Cincinnati and 
assigned to new duties at Fort Belvoir, 
Va. where he will train enlisted men in 
engineer corps work. His successor will 
be Cor. CHARLES L. HALL, district en- 
gineer at New York. 

Harotp R. HENDERSON recently re- 
signed as county engineer for Harrison 
County, Texas, in order to become super- 
intendent of C. F. Gorman and Company, 
road contractors. 


Davip E. Doniey, major, Corps of 
Engineers, U.S. Army, has been trans- 
ferred from assignment in the office of 
the Chief of Ordnance, Washington, D.C., 
to Assistant to the Commanding Officer, 
Denver Ordnance Plant, Denver, Colo. 


Homer A. Hunter, formerly city engi- 
neer of Dallas, Tex., is now acting direc- 
tor of public works at Dallas, Tex., suc- 
ceeding E. A. BAUGH. 


Joun M. R. FarrBarrn, who retired in 
1938 after serving for twenty years as 
chief engineer of the Canadian Pacific 
Railway, has been appointed director of 
works and buildings for the naval service 
of Canada’s department of national de- 
fense. Mr. Fairbairn is an honorary 
member of the Society. 


Cartes H. Capen has been given a 
leave of absence as engineer for the North 
Jersey District Water Supply Commission 
in order to accept a temporary civilian 
engineering post on water supplies and 
sewer systems with the Quartermaster 
Corps in the New York and New Jersey 
area 

]. T. Tucker, formerly engaged in en- 
gineering work at Diablo Heights, C.Z., 
has accepted an appointment as engineer 
for the North Dakota State Water Con- 
servation Commission, 


DECEASED 


CLaupe BIRDSEYE (M. ’23) 
sce 1932 chief of the division of engrav- 
mg and printing of the U.S. Geological 
Survey, Washington, D.C., died on May 
Y, 1941, at the age of 63. Much of 


Bird career was spent with 
~ “eological Survey, which he served as 
‘Pographer in charge of Hawaiian Topo- 
Braphic eys (1909 to 1913), geog- 
rapher in 


iarge of the Rocky Mountain 


Division (1916 to 1917), and chief topo- 
graphic engineer (1919 to 1929). His 
most notable achievements include ex- 
ploring and mapping the area in the 
vicinity of Kilaueau Volcano, Hawaii, 
and the summit of Mt. Rainier. He also 
surveyed the Marble and Grand Canyons 
of the Colorado, one of the most adven- 
turous explorations ever sponsored by the 
government in peace time. During the 
war Colonel Birdseye served overseas on 
the staff of the chief of Army Artillery. 


JosiaAnH ACKERMAN Briccs (M. ’86) re- 
tired civil engineer and former chief en- 
gineer of the Borough of the Bronx, died 
in Yonkers, N.Y., on May 27, 1941. Mr. 
Briggs, who was 88, was responsible for 
the design and construction of hundreds 
of miles of sewers and highways and 
other improvements in the Bronx. From 
1887 until 1910, with the exception of 
four years in private practice, he was in 
the service of the Borough of the Bronx— 
for the last eight years of this period as 
chief engineer. In 1910 he established a 
consulting practice, which he maintained 
until his retirement fifteen years ago. 
Long a member of the Society, Mr. 
Briggs served as Director from 1901 to 
1903. 


RoBert Henry Forp (M. ’28) retired 
civil engineer of Chicago, IIl., died at his 
home there on May 27, 1941, at the age of 
71. From 1912 until his retirement two 
years ago, Mr. Ford was with the Chicago, 
Rock Island and Pacific Railway—succes- 
sively as engineer of track elevation, 
principal assistant engineer, assistant 
chief engineer, and chief engineer. Before 
going to the Rock Island Lines he had 
been with the Central Vermont Railway, 
the Bethel Mountain Railway, and the 
Missouri Pacific. 


CHARLES RaucH FRENCH (Assoc. M. 
’08) civil engineer (French and Morris), 
of Kingston, Pa., died on May 12, 1941. 
Mr. French had been vice-president and 
engineer for the Herrick Construction 
Company at Wilkes-Barre, Pa., and had 
also maintained a contracting practice 
at Wilkes-Barre. For some years he was 
connected with Wood and French, of 
Kingston, the firm name later becoming 
French and Morris. 


JoserpH GoopmMan (M. '16) commis- 
sioner of the New York City Department 
of Water Supply, Gas, and Electricity, 
died on May 9, 1941. Mr. Goodman, 
who was 65, was born in Hungary and edu- 
cated in the United States. He was an 
instructor at Columbia University and 
had engaged in private practice before 
becoming—in 1901—an employee in the 
old Bureau of Water Supply of the city. 
Later Mr. Goodman became chief en- 
gineer of Water Supply, Gas, and Elec- 
tricity, and in 1936 was appointed com- 
missioner. 


SAMUEL Hitt Lea (M. '97) of Harris- 
burg, Pa., died on March 28, 1941. Mr. 
Lea had been state engineer of South 
Dakota; city engineer of Charlotte, N.C.; 
and highway engineer at Keyser, W.Va. 
For some years he was Pennsylvania 
State Highway Engineer at Harrisburg, 
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and later was assistant resident engineer 
inspector for the PWA, with headquarters 
in Philadelphia. 


Curtis MERRYMAN (M. '99) 
died at his home in Brunswick, Me., on 
May 30, 1941. Mr. Merryman, who re- 
tired in 1937 after thirty-seven years as 
resident engineer for the Interborough 
Rapid Transit Company in New York, 
was 80. While with the I.R.T. he was 
in charge of the construction of parts of 
both the Broadway and East Side lines 
and of several stations. Before starting 
the subway work he had been assistant 
city engineer of St. Paul, Minn., and 
assistant engineer for both the Great 
Northern and the New York Central and 
Hudson River railroads. 


RAYMOND ALBERT Pease (M. '31) 
civil engineer of Minot, N.Dak., died re- 
cently at the age of 52. For some years 
Mr. Pease was division engineer for the 
North Dakota State Highway Depart- 
ment. He had also done emergency con- 
servation work at Minot, N.Dak., and 
had been resident engineer for the PWA 
at Omaha, Nebr. 


HARLAN Rowe Rossins (Assoc. M. ’32) 
senior valuation engineer for the California 
State Board of Equalization, Sacramento, 
Calif., died suddenly on May 22, 1941, 
in Los Angeles, where he had gone on a 
business trip. Mr. Robbins, who was 47, 
was assistant engineer and land appraiser 
for the California Railroad Commission 
from 1920 to 1934. In 1935 he became 
connected with the State Board of Equali- 
zation. 


HENRY CHANDLER RosBBINs (M. 
architect and engineer (Densmore, Le 
Clear and Robbins), of Boston, Mass., 
died on May 6, 1941. He was 64. From 
1898 to 1905 Mr. Robbins was chief 
draftsman in the office of H. L. Warren 
and Warren, Smith and Briscoe, Boston 
architects, and from 1905 to 1907 an 
architect for the American Telephone and 
Telegraph Company. From the latter 
year on he was with the architectural and 
engineering firm of Densmore and Le 
Clear—first as chief draftsman and then 
as member of the firm (the firm name be- 
ing changed later). 


DonaLD HuBpBARD SAWYER (M. 
chief of the Real Estate Section of the 
Public Buildings Administration, died in 
Washington, D.C., on June 21, 1941, at 
the age of 61. Colonel Sawyer had served 
the Society as Director, Vice-President, 
and President. A brief biography and 
photograph appear in the Society Affairs 
section. 


Maurick LEONARD SHULTZ (Jun. 
of Pleasantville, N.J., died recently at 
Fort Buchanan, San Juan, Puerto Rico, 
where he was on duty with the U.S. Corps 
of Engineers. He was 28. Lieutenant 
Shultz, who was a member of the Reserve 
Officers Training Corps, was given his 
commission a few months ago and left the 
United States on March 22. Earlier he 
had been engineer foreman for the Con- 
struction Quartermaster at Camp Dix, 
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N.J., and also sales engineer for the Serv- 
ice Supply Corporation, Philadelphia, 
Pa 


THomas ULVAN TAYLor (M. '01) emeri 
tus dean of engineering at the University 
of Texas, died at his home in Austin, Tex., 
on May 28, 1941. Dean Taylor, who 
was 83, was elected an Honorary Member 
of the Society in 1939. A brief biographi- 
cal sketch and photograph appear in the 
Society Affairs section 


Ropert Spencer (M. '20) 
colonel, Corps of Engineers, U.S. Army, 
Washington, D.C., died at the Army 
General Hospital in Hot Springs, Ark., on 
May ll, 194! Colonel Thomas, who 
was 57, had spent his entire career in 
Army service, having been commissioned 
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a second lieutenant upon his graduation 
from West Point in 1905. He was sta- 
tioned in many parts of the United States 
and in the Philippines, his work including 
road construction and river and harbor 
improvement. Until shortly before his 
death he was stationed at the 2d Army 
Headquarters at Memphis, Tenn. 


Ropert ANDREW THOMPSON (M. ‘'11) 
consulting engineer of Fort Worth, Tex., 
died in that city on May 30, 1941, at the 
age of 72. From 1898 to 1908 Mr 
Thompson was chief engineer of the Rail- 
road Commission of Texas; from 1911 to 
1913 chief engineer of the Railroad Com- 
mission of California; and from 1913 to 
1921 in charge of Pacific District railroads 
for the Bureau of Valuation of the Inter- 


state Commerce Commission Later he 


Von 


1941 » Nos 
was chief engineer of the Wichit county 
(Texas) Water Improvement "strict 


and state highway engineer of Texas 


Curtis MCDONALD TOWNSEND (M 93 
who retired in 1920 after forty years of 
service in the Corps of Engineers, ¢ 
Army, died in Ithaca, N.Y., on May of 
1941. He was 85. Colonel Townsend 
had been division engineer of the Greg 
Lakes Division of the US. Engineer 
Office and had commanded an engineer 
battalion in the Philippines and been chief 
engineer of the Philippine Division, 4, 
had also been president of the Mississippi 
River Division. During the war he com 
manded the 12th Engineers in service jg 
France, and afterwards was engineer por. 


chasing agent for the A.E.F. 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


From May 10 to June 9, 1941, Inclusive 


Avpitions TO MEMBERSHIP 


Arcuer, Joun Barron (Assoc. M. ‘41), Asst 
Civ. Engr Trojan Powder Co Hunsicker 
Bldg Allentown (Res 2000 Washington 
Bivd., Easton), Pa 

Lours Jr. (Jun. 40), Asst 
Engr., Columbus-Muscogee County Health 
Dept., Court House (Res, 1508 Nineteenth 


St.), Columbus, Ga 


Ascaretst, Marto (M. ‘41 
Engr., U.S. Steel Export Co 
New York, N.Y 


Railroad Products 
30 Church St., 


Auc, CuristiaAn (Assoc. M 
‘41), Engr, U.S. Engr. Office, Binghamton, 
N.Y 

Baer, Cart Torvs (Assoc. M. '21), Senior Engr 
in chg. of Design, Dept. of Public Works, 306 
City Hall (Res., 60038 McCommas Ave.), Dal- 
las, Tex 


Junior Engr 
839 Home 


Jun. 


Baker, Liovo BRaALey 
Res 


U.S. Bureau of Reclamation 
Ave.), Friant, Calif 
Baumie, Gueert (Jun. 1 


Kendallville, Ind 


Bouner, THeopore Vincent (Assoc. M. ‘41) 
Instr, Civ. Eng., North Dakota Agri. College 
719 Broadway, Fargo, N. Dak Res., Fifty 
sixth and Que Sts., Lincoln, Nebr.) 

Brooks, Georore Raymonp (M. '41), City Engr 
City Hall (Res., 513 Duff Ave.), Clarksburg 
W Va 

Brooks, Houston Freperick, Jr Assoc. M 


41), Junior Insp., State Highway Dept., Box 


392, Waxahachie (Res., 309 East Baylor, En 
nis), Tex 
Brown, Russert Merritrr (Assoc. M. ‘41) 
Structural Designer, Whitman, Requardt & 
Smith, Edgewood Arsenal, Edgewood, Md 
(Res., 285 Walton St. Lemoyne, Pa.) 
Camppett, Paut Freperick (Assoc. M 41) 


Structural Engr., Rust Eng. Co., Clark Bldg., 


Pittsburgh, Pa 


Carpwett, Eowarp CHarces (Jun. ‘41), Sales 
Ener. Water and Sewage Works Sales, Crane 
Co., 836 South Michigan Ave. (Res., 6258 
North Talman Ave), Chicago, Ill 

Cary, Atten Stuart (Assoc. M. ‘41), Asst. Ge 
ologist, Chf., Mud Mountain Soils Laboratory, 


Enumclaw, Wash. 


(M. ‘41), Care, 
6 North Michigan Ave., 


US. Engr. Dept 


SAMUEL 
Hansen 


CLARKE, 
Greeley & 
Chicago, Il! 

‘41), Junior Engr, 


Cook, Mitton Forp (Jun 
U.S. Geological Survey, Box 205, Lebanon, 
Tenn. 

Crockett, Epwarp St. Lawrence (Assoc. M 
‘41), Associate Field Engr rVA, Cherokee 
Dam, Jefferson City (Res., Hodges Apartment, 
Jackson St., Morristown), Tenn 


Davipson, Ciirrorp Artuur (Assoc. M. ‘41), 
Associate Hydr. Engr., Federal Power Comm., 
Hurley-Wright Bidg. (Res., 3818 Davis P'!., 
N.W.), Washington, D.C 

With War 


Deecan, Joun (Jun 
N.E.), Wash- 


Dept. (Res., 1336 Lawrence St., 
ington, D.C 
‘41), County Surveyor, 


pe Jone, Tim (Assoc. M 
718 Fifth 


Clatsop County, Courthouse (Res., 
St.), Astoria, Ore 
Dunaway, Paut Harrrson (Assoc. M. '41), New 
Laguna, N.Mex 


Erickson, Herpert (Jun. 41), Junior 


Engr., Dist. Engr., SCS, U.S. Dept. of Agricul- 
ture, Culbertson, Mont 

Evans, THomas CHARLTON (Assoc. M. ‘41), Asst 
Civ. Engr, State Public Service Authority 
Res., 174 Wappon Rd., Windermere), Charles 
ton, 5.C. 

ForKert, Currrorp Artruur (Jun. ‘40), Junior 
Hydr. Engr., International Boundary Comm, 


San Benito, Tex 


Gereer, Stomunp Irvin (Jun. '40), Field Survey 
Sub-Section Chf., U.S. Engr. Dept., Washing- 
ton National Airport (Res., 325 Shephard St., 
N.W_), Washington, D.C. 

Groret, Lurs (M. ‘41), Gen. Director, Technical 
and Financial, Comm. of Hydr. Structures of 
the River Negro, Washington 317 (Res., Ave- 
nida Gral San Martin 3431), Montevideo, 
Uruguay 

Grace, Ivan Maxwete, Jr. (Jun. 41), Designing 


Engr.. ]. N. Pease & Co., Box 155, Fort Bragg, 
N.C 

Granam, Donato MacDrarmip (Jun, '41), 6452 
Kimbark Ave., Chicago, Ill 

Greaser, Henry (Assoc. M. '41), Care 


Kingston Trap Rock Co., Kingston, NJ 


TOTAL MEMBERSHIP AS OF 
JUNE 9, 1941 | 
| Members 5,722 
Associate Members 6,660 | 
| Corporate Members 12,382 | 
| Honorary 33 
| Juniors 4,584 | 
Affiliates 70 =| 
Fellows 1 | 
- 17,070 


Green, Artuur Eopwarp (M. Prin Bridge 
Office Engr., State Dept. of Public Works 
State Office Bldg. (Res., 148 Whitehall Rd 
Albany, N.Y 


Hatey, JoHn (Jun. Asst. Hydr 


Engr., Oregon State College and SCS, Oregon 
State College, Corvallis, Ore. 

HAMMOND, BRaAprorD CHAMPION (Jun 
With Phelps Dodge Corp., Box 1202, Morena 
Ariz 

HARRISON, Epocome (Assoc. M. 


Estimator, Geo. A. Fuller Co. & Merritt 
Chapman & Scott Corp., Naval Air Base, Quos 
set Point (Res.,. Wampanoag Circle, Wickford 


Hit, Eocar Goopsrprep (M. ‘41), Vice-Pres 
Ford, Bacon & Davis, Inc., 39 Broadway. New 
York, N.Y 

Husar, Emice (Jun. '41), Junior Engr., Quarter 
master Gen., Washington, D. C Res. 4! 
East 7th St., New York, N.Y.) 


Bert (M. ‘41), City Engr 


IRELAND, CARROL 
2615 L Ave.), National! City 


City Hall (Res 
Calif 

Jackson, Ruet RAGAN (Assoc. M. ‘41), Direc 
tor, Builder Constr. Section, Eng. Div., WPA 
1734 New York Ave., N.W., Washington, D\ 


Ker, Howarp Winston (Jun. With Dry 
docks, Inc., Navy Yard, Brooklyn (Res, |2 
Sheridan Ave., 


New York), N.Y 

Kester, Freperick Henry (M. Gen Mer 
The Canadian Bridge Co. Ltd. Box ! 
Walkerville, Ont., Canada 


KIntLer, Frank Cyprian (Assoc. M ‘al Asst 
Engr., U.S. Engr. Office, Box 1234, Cincinnat 


Ohio 
Kiock, Morcan Becker (M Struct urs 
Engr., Eastman Kodak Co., Kodak Pst 


Rochester, N.Y. 
Korkowsk1, MIcHast (Assoc M. ‘4! 
City Engr., Hamtramck, Mich 
Lane, Joun Exvtrson (Assoc. M. ‘4! 1214 East 
10th St., Brooklyn, N.Y 
LANGpon, Paut Evocene (M. ‘41) 
Hansen), 6 North Michigan Ave. 
Chicago, Ill 


(Greeley § 
Room 


Lino, Ratpn Epwarp (Assoc. M. ‘4! 
Asst. Engr., Barnard, Godat & Heft 3l4 


minal Station (Res., 6624 Louis XIV 5 
Orleans, La 
Macliivaine, Merevitn Krop Assoc, 
Chf. Area Engr., Dist. 4, WPA, 19020 ¥* 
ward Ave., Detroit, Mich 
McCartay, Danret Vincent (Jun. ‘4! 
ate Engr., U.S. Engrs., Clock Tower 
Island, Ill 


McIntosa, jor Tomas (Jun 
U.S. Army, 14th Engrs., Fort 
Kinley, Rizal, Philippine Islands 


40), 
William Me 
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— with standard tar-dipped use lined* 
cast iron pipe | | cast iron 


ugton, D 

we J HERE TUBERCULAT NG WATERS MUST BE ‘TRANSPO RTE D 
com: MRESS THAN 25% OF THE U.S. A.) USE LINED CAST IRON PIPE* 
at), Ast f areas of the United States where tuberculating you buy. The Cast Iron Pipe Research Association 
—_ rs materially affect the carrying capacity of pipe recommends lined cast iron pipe where tuberculating 

- esent less than one-quarter of the total area of waters must be transported. Lined cast iron pipe is 

ve. M. country. If you are located within one of these the only pipe that will have 100 years of useful life 
1214 Has * use lined cast iron pipe. You do not have to plus 100 years of high carrying capacity. Send for map 

oie ifice the long life, low maintenance cost and salvage which shows approximately 76% of the country where 
— he of cast iron pipe in order to be assured of high little or no tuberculation is to be expected. Lined cast 

te : Ying capacity throughout thelifeof the pipe Qa iron pipe is made in sizes from 1 4 to 84 inches, 

a rlous types of linings are available to meet various conditions and preferences of users. 
41), Asse 

wer Rock CAST IRON PIPE RESEARCH ASSOCIATION, THOMAS F. WOLFE, RESEARCH ENGINEER, 1015 PEOPLES GAS BUILDING, CHICAGO, ILLINOIS. 
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Ic Cirvit ENGINEERING for July 


Macey, Teanen, Je (‘Jun ‘41), De- 
tailer, Waddell & Hardesty. 101 Park Ave., 
New York (Res 168 Washington St Free- 
port) N.Y 

Martin, Harrison Avoustus (M. ‘41), Capt., 
Corps. of Engrs, U.S. Army, 150 Broadway, 
18th Floor, New York, N.Y 


Martin, Rosert Josern, Je. (Jun. 40), Junior 
Hydr. Enger. U.S. Geological Survey, 608 Kil 
mer Press Bidg., Binghamton, N 


Marnurs, Jack (Jun. ‘41 Junior Engr 
U.S. Geological Survey, Box 56 (Res 115 
Capitol Ave.), Montgomery, Ala 


Martraras, Cart Doveras (Jun. Junior 
Engr. (Civ.), U.S. Engr. Dept., 415 Post Office 
Bldg, Norfolk, Va 

Mayo, Rowato Ira (Jun. ‘41), Junior Engr., 
U.S. Geological Survey, 465 Federal Office 
Bidg., San Francisco, Calif 


MiITCHELI Max Letonton (Jun. ‘40), Asst 
Engr... C. H. Hurd, 333 North Pennsylvania 
St., Indianapolis, Ind 


Morosnrotsa, Dan (Jun. 40), Godfrey, 

Mousson, Jean Marcus, 2p (M. ‘41), Hydr 
Engr., Safe Harbor Water Power Corp., Lex 
ington Bidg., Baltimore, Md 


Nicwoison, Ricwarp Water (Jun. ‘41), Civ 
Engr., Consoer Townsend & Quinlan, 211 West 
Wacker Drive (Res., 1122 North Lawler Ave.), 
Chicago, Ill 

Owens, Evan (M. ‘41), Chf. Engr, 
State Div. of Conservation, 1107 State Office, 
Columbus (Res., 779 Oxford St., Worthington), 
Ohio 

Prccuer, Ricwarp Lioyp (Assoc. M. ‘41), Asst 
Engr., Corps of Engrs., War Dept., Ist and M 
Sts., N.W Washington, D.C (Res., 1610 
Wilson Bivd., Arlington, Va.) 


Post, Ezrret (Jun. 41), Asst. Supt. of Constr., 
Silberblatt & Lasker, Inc., 25 West 45th St., 
New York, N.Y 

Pratt, (Jun. Asst. Engr 
Upper Mississippi Val. Div., U.S. Engr. Dept., 
New Federal Bidg., St. Louis, Mo 


Rayner, Ovrver Greentaw (Assoc. M. ‘40), 
Junior Res. Engr, State Highway Dept., 
Naples, Tex 

ALLEN Danret (Jun. ‘41), Junior 
Engr., Golden Gate National Cemetery, Fort 
Mason, San Francisco (Res., 510 Boulevard 
Way, Piedmont), Calif 


Rices, Evcens Howarp (Assoc. M. '41), Engr., 
U.S. Engr. Office, Providence, R.I 


Monro (Assoc. M. ‘41), 
Asst. Engr, US. Engr. Office, St. John’s, 
Newfoundland 

Rompe, (Jun. '41), Asst. Engr., U.S. Engr. 
Dept., 628 Pittock Block (Res., 2353 South 
West Cactus Drive), Portland, Ore 

Georoer (Assoc. M. '41), 1338 Greenleaf 
Ave., Chicago, Ill 

Satvaport, Mario (Assoc. M. ‘41), 
Instr., Civ. Eng., Columbia Univ., 117th St 
and Broadway (Res., 777 West End Ave), 
New York, N.Y 


SCARPULLA, NorMAN CHARLES (Jun. "41), Lou- 
per, Bethlehem Steel Co., Quincy (Res., 71 
Commercial St., East Braintree), Mass 


Scutten, ANTHONY James, Jr. (Jun. With 
12ist Engrs., U.S. Army, Fort Belvoir, Va 
Res., 1224 Lawrence St., N.E., Washington, 
D.C.) 

Suirn, Brice Reynoups (M. ‘41), Office Engr., 
Sverdrup & Parcel, 1848 Railway Exchange 
Bidg., St. Louis (Res., 274 Edwin Ave., Glen 
dale) Mo 

Serre, Joun Parmer, Jr. (Assoc. M. ‘40), Asst 
Engr Eng. Div Panama Canal, Balboa 
Heights, Canal Zone 


NatHan Lewrs (M. ‘41), Cons. Engr., 
1201 St. Paul St., Baltimore, Md 


Lov E M. ‘40), Constr. Engr.. Mac- 
Donald-Tariton-Patti Constr. Co Box 124 
(Res., 424 North Van Brunt Bivd.), Kansas 
City, Mo 


Srencer, Benjamin (M 41), Chf 
Estimator, Consolidated Eng Co., Inc., 20 
East Franklin St., Baltimore, Md 


Sremnmetrz, Georce (M. Chf. Engr., 
Public Service Comm., 1 West Wilson, Madi- 
son, Wis 

Srewart, Kennere (Jun. Eng. 
Aid, U.S. Eners., Wright Bidg. (Res., 702 
North Quaker St.), Tulsa, Okla 

Donato (Assoc. 

Draftsman, Pipe Line Dept., 

Res 824 Oneonta St.), 


STRANGE- Boston 
M. ‘41 Engr., 
Standard (hl Co 
Shreveport, La 


Taytor, Wine (M. ‘41), (Edward Cray 
Taylor & Ellis Wing Taylor), 803 West 3d 
St., Los Angeles Calif 


Trtus, Horace Owen (Assoc. M. ‘41), Asst. 
Structural Engr., Bureau of Vards & Docks, 
S. Navy, Navy Yard, Mare Island, Calif. 


TRABAND, Frepericx (Assoc. M. *40), 
Chf. Engr., Office of the Comptroller, City of 
New York, 631 Municipal Bidg., New York, 
N.Y 

rracy, Joun Merve (Assoc. M. 
Lt., CEC, Vis), U.S.N.R., Westfield, Ind 


Usre., Sasrm Aziz (Jun, '41), 015 Sixth St., S.E., 
Minneapolis, Minn. 


WacuraAmesrr, Artemy (M. ‘41), Designer, 
Stone & Webster Eng. Corp., 41 Federal St. 
Res., 157 Beacon St.), Boston, Mass 


West, CarRLeToN Taytor (Assoc. M. '41), Vice- 
Pres., Monolith Portland Cement Co., 215 West 
7th St., Los Angeles, Calif 


Witson, Epwin Otrver (Jun. '41), Asst. Irrig. 
Engr., SCS, Box 111, Fillmore, Utah. 


Wier, Waiter Lioyp (Assoc. M. "41), Engr., 
Wimer Constr. Co., Negley Ave., Butler, Pa. 


Zever, (M. '41), Vice-Chairman 
of the Board, Chrysler Corp., 341 Massachu- 
setts Ave., Detroit, Mich. 


Zeevaert Wrecners, Leonarp (Jun. ‘41), Civ. 
Engr., Ingenieria Experimental, C.N.1., San 
Jacinto (Res., Isabel la Catalica 67, Mexico 
City), Mexico 


MeMBERSHIP TRANSFERS 


Benas, Benjamin (Assoc. M.°35; M. '41), Supt., 
Richmond-Sunset Sewage Treatment Plant, 
City and County of San Francisco, 4545 Lin- 
coln Way, San Francisco, Calif 

Wiper ALexanper (Jun. Assoc. M 
'41), Junior Engr., U.S. Engr. Dept., Post Office 
Bldg. (Res., 3819 Ave. N'/:), Galveston, Tex. 


Westey (Assoc. M. ‘21; M. 
‘41), Pres., Boone & Webster, Inc., 401 McCall 
Bldg., Memphis, Tenn 

Brapiey, ces Smita (Jun. Assoc. M. 
‘41), Job Engr., Morrison-Knudsen Co., Inc., 
319 Broadway, Boise, Idaho. (Res., 260 South 
5th St., Brawley, Calif.) 


Brown, James Westey (Assoc. M. M. ‘41), 
City Engr. (Res., 301 Virginia Ave.), McComb, 
Miss 


Cox, Joun Josern (Jun. "31; Assoc. M. ‘41), 
Jumior Engr., Board of Water Supply, 346 
Broadway, New York (Res., 31-20 Sixty-ninth 
St., Jackson Heights), N.Y. 


Cupworts, ArtHuur Grorce (Jun. "38; Assoc. 
M. °40), Structural Engr., Colorado Builders 
Supply Co., 1534 Blake (Res., 1590 Elm St.), 
Denver, Colo 

Dippen, Ciement ALBERT (Jun. "31; Assoc. M. 
40), (C. A. Didden Co., Inc.), 614 Colorado 
Bldg. (Res., 139 Twelfth St., S.E.), Washing- 
ton, D.C 

Ernest, Newson (Jun. '37; Assoc. M. 
‘41), CEC, U.S. Navy, Public Works 
Officer, Submarine Base, Coco Solo, Canal Zone. 


Frecost, Atpert (Jun. ‘30; Assoc. M. 
Capt., Corps of Engrs., War Dept., U.S. Army, 
Office Const. Quartermaster, Fort Leonard 
Wood, Mo 


Gorriies, Leon (Assoc. M. M. ‘41), Chf. 
Bituminous Engr., State Highway Dept., 
Montgomery, Ala 


Grapy, James Artuur (Jun. "34; Assoc. M. '41), 
Const. Supt., E. 1. du Pont de Nemours & Co 
Morgantown, W.Va 


Grirrira, Josern Gorvon (Jun. Assoc. M 
‘41), Asst. Engr., U.S. Engrs., Corozal, Canal 
Zone 


HarRKNeSS, FRANK Brace (Assoc. M. ‘35; M. 
‘41), Senior Engr. (Civ.), U.S. Div. Engr 
Office, 1415 Central National Bank Bidg. (Res., 
1406 Greycourt Ave.), Richmond, Va 


HickMAN, Haroip CLARENCE (Jun. "32; Assoc 
M. ‘40), Asst. Engr., U.S. Engr. Office, War 
Dept., Federal Bidg. (Res., 12026 Manor 
Ave.), Detroit Mich 


Jervis, Horace (Jun. ‘34; Assoc. M 
41), Chf., Soils Section, Vicksburg Eng. Dist., 
U.S. Engr. Office, Box 60, Vicksburg, Miss. 


Victor Harry (Jun. ‘37; Assoc. M. 
‘41), Asst. Engr., War Dept., U.S. Engr. Office, 
Park Sq. Bidg., Boston, Mass 

Krauss, Wourcanc Water (Assoc. M. °35; 
M. '41), Civ. Engr., Truscon Steel Co., Youngs- 
town, Ohio. 

Levet, ANorew Duarte, Jr. (Jun. "39; Assoc. 
M. '41), (Mogensen & Duarte), Edificio Wash- 
ington, Caracas, Venezuela 


McCain, Jonn Irvine, Je. (Jum. "36; Assoc M 
40), 161 Hollywood Drive, New Orleans La 


Messer, Ricwarp (Jun. 10; Assoc. M ‘19 
41), Director, Bureau of San. Eng, State Dep 
of Health, 708 State Office Bldg Richmond 
Va 


Mosuer, Stonsy Woop (Assoc. M. il 
Engr. Examiner in Chg., Municipal ( Serv 
Comm., 209 Broadway, New Vork (Re« Yd 
27 Two hundred and thirty-first St ry 
bans), N.Y 


NAGLE, Joun Leo (Assoc. M. M. '41) Head 
Engr., Eastern Div., Corps of Engrs. 
Army, 2 New York Ave., Room 400, Washi 
ton, D.C 


Nurse, Joun WARREN (Jun. '33; Assoc M 41 
Office Engr., The Permanente Corp., Los Alt 
(Res., 1344 Hedding St., San Jose), Calf 


O’Farre tt, Jonn Josera (Jun. ‘28: Assoc. 
"40), Asst. Cost Engr., The C. & O. Ry. 547 
East Church St., Marion, Ohio — 


CLARKSON (Jun. "36; A 
‘41), Special Instr., Civ. Eng., Univ. of 
Tucson (Res., 377 North 5th Ave., Phoenix 
Ariz 

Porrer, (Jun. '35; Assoc. M. Asst 
Bridge Engr., State Div. of Highways, Box 1499 
(Res., 5409 U St.), Sacramento, Calif 


Ramsey, Bruce (Jum. "40; Assoc M 
"41), @tructural Engr., Aluminum Co of 
America, 801 Gulf Bidg., Pittsburgh, Pa 


Hersert Spencer (Jun. "29 Assoc M 
'41), Hydr Engr., SCS, U.S. Dept. of Agricui 
ture (Res., 1410 Denman Ave.), Coshocton 
Ohio. 


Scnott, Evcene Avcpert (Jun. "31; Assoc \ 
*41), 1011 North Walnut St., Dover, Ohio 


WILLIAM CHRISTIAN Gustave (Jun 
"30; Assoc. M. ‘41), Hydr. Engr. in Ch 
Water & Power Div., Conservation Branch 
U.S. Geological Survey, 208 New Customhouse 
Denver, Colo 

Sessums, Roy THomas (Jun. "36; Assoc M. ‘4! 
Dean, School of Eng. and Prof., Civ. Eng 
Louisiana Polytechnic Inst., Technical Station 
(Res., 304 West Georgia Ave.), Ruston, La 


Harotp Herspert (Jun. 31; Assoc. M 
*41), Asst. Engr., County Engrs. Office, Court 
House, Wooster, Ohio. 


Sita, Lane (Jun. "36; Assoc. M. ‘4! 
Pres., Memphis Stone & Gravel Co., 1828 Ex 
change Bidg.. Memphis, Tenn. 


Stewart, Lower O. (Assoc. M. ‘29; M. 
Prof. and Head, Dept. of Civ. Eng., lowa State 
College, Ames, lowa. 

Ricwarp Wayne (Jun. "32; Assoc. M 
‘41), Constr. Engr., Welden Brothers (Res 
1711 West Washington Ave.), lowa Falls, lows 


Wiyerrey, Rosiey (Assoc. M. 35; M. ‘41), Re 
search Associate Prof., Civ. Bng., Eng. Expen 
ment Station Laboratory, Iowa State College 
Ames, lowa 

Woop, Benson Jarvis (Jun. 31; Assoc. M. ‘4! 
Structural Engr., Smith, Hinchman & Grylls 
Inc., 800 Marquette Bldg. (Res., 14753 & 
Mary's), Detroit, Mich 


REINSTATEMENTS 


Baker, Georce Farnsworts, Assoc. M., ren 
stated June 9, 1941 


Grirritu, James Rinacpo, M., reinstated May 
26, 1941 

HAGEMAN, Eart Livincton, M., reinstated May 
12, 1941. 

LANGTHORN, JACOB STINMAN, JR., Assoc M., re 
instated May 23, 1941 

Messner, Epwarp Grant, Assoc. M., reinstate’ 
June 5, 1941 

Rice, Wr.1amM Ernest, M., reinstated May 12 


Ross, CHARLES RayMmonp, Assoc. M., reinstated 
May 17, 1941 

StrReHan, Georce Ernest, Assoc. M., reinstated 
June 2, 1941. 


RESIGNATIONS 

BacKMAN, JoHN Epwarp, Jun., resigned May 15 
1941 

CHapMaN, STANLEY ALBA, Assoc 
May 29, 1941. 

Mrazzo, Groviro Josern, Jun., 
1941 

Joun, Assoc. M 
27, 1941 

McGowan, M., resigned May 
1941 

WINANT, Lawrence, Assoc. M., resigned June 4 
1941 


M., resigned 
resigned May? 


resigned Maj 
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Ry 
Assoc. M 
Arizona 
Phoenix 
a Tue amount of money you make out of a job 
depends mostly on the efficiency and operating 
aoe. cost of the equipment you use. Over-power the 
_ © job, and you pay in profits. Power it right — 
Aseoc M and it pays you profits! 
A 
eabecion This means you ought to get to know all sizes 
of “Caterpillar” Diesel Tractors, including the 
asec. M «maller sizes down to 25 and 35 drawbar horse- 
we (Jus power. These “Caterpillar” Diesels — and the 
Ae drawn and mounted equipment specially de- 
omhouse signed to work with them — can dig good money 
out of jobs that you might have thought didn’t 
a have money in them! Write for the FREE 
booklet, “Biccer Prorirs ON THE SMALL Joss.” 
Assoc. M CATERPILLAR TRACTOR CO., PEORIA, ILL. 
ce, Court 
M. ‘Al 
1828 Ex 
M., ‘4l), 
pwa State 
Assoc. M 
rs (Res 
ills, lows 
Ron a A small, handy, economical excavator, if you want to use 
= College it for that—or you can turn it loose on any one of a variety of 
light jobs. It’s a “Caterpillar” Diesel D4 Tractor equipped with 
M. "dl a Traxcavator, Uses only about 2 gallons of low-cost fuel an hour! 
& Grylls 
14753 St 
t \ “Caterpillar Diesel Tractor, with a Hyster winch (such as this D2), 
has a wide spread of usefulness; gives you many opportunities for profit on 
a ett «id jobs. This one, pulling stumps from a golf course near Lakeland, Florida, 
= uses about lOc worth of fuel an hour! 
sted May \ money-making outfit on a variety of small jobs! “Caterpillar” Diesel D4 
Tractor with LaPlant-Choate ‘dozer and 4-yard rear-dump scraper. T. Spaulding 
sted May Haynes, Baltimore, Md., has it grading and leveling building lots. Uses $1.08 
4 worth of fuel in a 9-hour day! 
c. M., re 
reinstate! 
May 
einstated 
reinstated 
t “Best piece of equipment made for piece-work and light 
contracting requirements,”” says D. E. Patterson, Burlington, 
| May 15 N. C.—owner of this “Caterpillar” Diesel D2 Tractor and LaPlant- 
Choate roadbuilder shown grading a fill. Uses 1% gallons of 7c 
resigned “3 fuel an hour. 
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Applications for Admission or Transfer 
Condensed Records to Facilitate Comment from Members to Board of Direction 
July 1, 1941 NUMBER 7 
1 he Constitution provides that the Board of Direction shall elect or upon the opinions of those who know the applicant personally « 
reject all applicants for admission or for transfer. In order to well as upon the nature and extent of his professional experienc: 
determine justly the eligibility of each candidate, the Board must Any facts derogatory to the personal character or professions 
depend largely upon the reputation of an applican; 
membership for information. MINIMUM REQUIREMENTS FOR ADMISSION should be promptly comm, 
Every member is urged, coveenen thasseemne nicated to the Board. 
therefore, to scan carefully Grape Generat ReQuiREMENT Aor ACTIVE CHARGE oF Communications relat 
the list of candidates pub- to applicants are considered 
lished each month in Civi Member ey ty —_— 35 years 12 years ‘cure strictly confidential. = 


The Board of Direction 


ENGINEERING and to furnish 


the Board with data which Member alified to direct work 27 years 8 years RCA* will not consider the app 
ses aud én determining the Junior Qualified for sub-professional 20 years 4 yense cations herein contained from 
eligibility of any applicant. work residents of North America 
It is especially urged that Qualified by scientific acquire- _ until the expiration of 3 
diltattn ons dali Affiliate ments or practical experience 35 years 12 years RCM®* 
a definile recommendation as to cooperate with engineers - days, and from non-residenis 
lo the proper 2 N, 
grading be * In the following list RCA (responsible charge—Associate Member standard) denotes North America until th 
gwen in each case, inasmuch years of responsible charge of work as principal or subordinate, and RCM (responsible expiration of 90 days from 
th / b charge Member standard) denoies years of responsible charge of IMPORTANT work, a a 
as the grading mustbe based e., work of considerable magnitude or considerable complexity. the dale of this list. 
APPLYING FOR MEMBER MILLerR, SHANNON ErRNest, Dallas, Tex. (Age Water Tunnel project, as Asst. Engr Ge 
40) (Claims RC 9.3 D 7.8) Oct. 1923 to date Foreman, Supt., and Field Engr 
BurcHarp, Joun Evy, Winchester, Mass Age with Austin Bridge Co., as Timekeeper, Field 
42) (Claims RC 12.5 D 7.5) 1926 to 1930 (part Supt., and (since Dec. 1928) Constr. Engr STREHAN, GEORGE Ernest (Assoc. M), New 
of time) Instructor, and 1938 to date Prof York City. (Age 55) (Claims RCA 42 RCM 
Massachusetts Inst. of Technology previ NeTTLeton, Etwoop Tomas (Assoc. M.), 25.7) July 1919 to date Cons. Engr. on buildin; 
ously with Housing Co., Boston, Mass Hamden, Conn. (Age 42) (Claims RCA 8.7 construction. 
RCM 9.0) March 1940 to date Gen. Mer., and 
CoNnKRY CHARLES ROLLAND Minneapolis since Jan. 1941 also Vice-Pres., The Suzio VANDENBt ne, Epw arp C1 INTON, JR » Chicage 
Minn Age 54) (Claims RCA 4.0 RCM 23.0) Trap Rock Co., L. Suzio Constr. Co., York Hill Ill (Age 54) (Claims RCA 3 ?7 RCM 2) 
1916 to date with Fegles Constr. Co., Ltd., as Quarry Co., and L. Suzio Trap Rock Co., Wes ~~ ™ date with Chicago North 
Chf. Draftsman, Chf. Engr., and past 19 years Meriden, Conn.; previously Secy. and Eng an Ry-, a8 Tapeman, Rodman, Drafts 
Vice-Pres. and Gen. Mgr Director, New York State Crushed Stone Asso Chi 
Curtrs, Donato Dexter (Assoc. M.), Clemson, oe, spector, Supervisor, Div. Engr., and (since 
Ss ¢ Age 45 Claims RCA 3.7 RCM 11.7) - Conn P 85 April 1940) Engr. of Maintenance on system 
Sept. 1920 to date Prof. of Mechanics and Hy w D 
draulics, in charge of teaching and research Oscurtn, Leo, New York City. (Age 41) BELLS, Copte DsgAN, Austin, Tex. (Age # 
School of Eng., Clemson Coll (Claims RCA 5.2 RCM 9.0) Dec. 1940 to (Claims RCA 6.7 RCM 9.1) Feb. 1928 to date 
, , yy date Engr., Fraser & Brace Eng. Co.; Dec with Texas Highway Dept., as Asst. Res. Eng 
Dueeaxn, Howarp Wriittam, Watertown, N.Y 1939 to Dec. 1940 Chf Engr ‘end tnemher of Asst. Constr. Engr., State Constr. Engr. and 


re 35 2.7 M 5.7) § i ¢ is 
ons hay ® 1934 De By ym 1934 firm, Foote Constr. Co.; previously with PWA, (since Aug. 1940) Engr. of Special Assignment 


to date Engr., Stebbins Eng. & Mfg. Co yh — Inspector, Traveling Engr , and APPLYING FOR ASSOCIATE 
MEMBER 


Foote, Fra > Pare, RAYMOND Frep, Ancon, Canal Zone. (Age 


ve 58) (Claims “A 1.5 RCM 28.8) en 
yy 1913 te As 1917 — Prof., and July 35) (Claims RC A 3.5 RCM 6.5) 1935 to date AALTO, JOHAN Aucust (Junior), New York City 
1917 to date Prof., of R.R. Eng. and Director of with Dept. Engr., U.S. Army, as Constr. (Age 33) (Claims RCA 7.7 RCM 24) Fei 
summer surveying camp, Univ. of California Foreman, Jun. Engr., Asst. Engr., and Asso- 1939 to date Asst. Engr., Office of Comptroller 
ciate Engr previously Topographical Draftsman for Pres 
Heinpet, Jupson Signal Mountain Borough of Queens; Eng. Asst. and Topo 
Tenn Age 46) (Claims RC 5.6 D 2.1) Sept Perkins, Mac Duptsy, San Francisco, Calif graphical Draftsman for Pres., Borough o 
1937 to date with TVA, as Prin. Eng. Drafts (Age 44) (Claims RCA 3.0 RCM 11.7) March Bronx. 
man, and (since Jan. 1941) Asst. Structural 1937 to date Cons. Structural Engr.; previ- : : x 
Engr previously with N.Y. Power & Light ously Structural Engr., Golden Gate Inter- AKANS, nw ERNEST (Junior) Cincinnati, (Ob 
Corporation, Albany, N.Y., as Special Steel national Exposition (Age 32) (Claims RCA 3.0) Feb. 1941 to date 
Draftsman, and Draftsman —s P Jun. Engr., M of W., Southern Ry. Co.; pre 
Pratt, Avery Jupson, Buffalo, N.Y. (Age 54) viously with TVA as Senior Eng. Aide, a0! 
Jounson, Donato CHarves, Berkeley, Calif Claims RCA 3.0 RCM 25.0) March 1920 to Prin. Engr. Aide. 
Age 37) (Claims RC 9.4 D 6.7) Sept. 1935 to date with R. S. McMannus Steel Constr. Co., P 
date Asst. Regional Engr., Pacific Southwest Inc., as Chf. Engr. and Gen. Manager, and means. an ee eee, 
Agric (le ) Viee-P e1 s, Age 32 aims 
Region, SCS, U.S. Dept. of Agriculture later) Vice-Pres Pld Ear 
Jupp, Frank Ruymat (Assoc. M.), Chicago, Ill Rascn, Harry Bianvrorp, Chicago, Ill. (Age July 1937 to Feb. 1940 Cost. Engr., and Fe 
Age 59) (Claims RCM 37.2) April 1904 to date 35) (Claims RCA 3.6 RCM 10.8) Jan. 1928 1940 to date Eng. Asst., Spencer, White 4 
with Illinois Central R.R as Designing to date with International Filter Co., as Asst. Prentis, Inc., Engrs. and Contrs., New Yor 
Draftsman, Chf. Draftsman, Asst. Engr., and Estimator, Field Engr., Chf. Estimator, Sales City; in the interim Field Engr., Eng. Coo 
since Nov. 1915) Engr. of Bidgs Engr., and (since Jan. 1933) Water Treatment Corporation, Alton, Ill 
Kiker, Jr Assoc. M.), Pough- BRENNAN, WILLIAM RayMOND, Beaumont 
keepsie, N.Y. (Age 35) (Claims RCA 3.0 RCM Remty, RaymMonp Tuomas, Camp Polk, La (Age 40) (Claims RCA 83 RCM 5.1) Apo 
7.8) Oct. 1936 to date Dist. San. Engr., New (Age 51) (Claims RCA 14.7 RCM 8.5) Oct. 1930 to date with American Petroleum ” 
York State Dept. of Health; previously San 1940 to date with Benham Eng. Co., Archt.- as Instrumentman, Locating Engr.. Res Fer A 
Engr R Engr. for U.S. Army, as Engr. and Actin and (since May 1936) Constr. Engr 
Caracas, Venezuela; Chemical and San. Engr Archt. Engr., and (since March 1941) Ch 
with S. T. Powell, Cons. Engr., Baltimore, Md Engr previously with Alvord, Burdick & = 
Kiorz, Russert Lovurs (Assoc. M.), Balboa Howson, Cons. Engrs., Chicago, Ill., as Asst Party, Chas. Cole & Son, Kingsbury Ordnsee ossus 
Heights, C.Z. (Age 46) (Claims RCA 11.8 Engr. and Associate Engr. Plant; previously Asst. Technician orriy 
RCM 10.9) Sept. 1929 to date with The Panama STEVENS, RaYMOND Latimer, Washington, D.C. Engr ), Wisconsin Conservation Dept, \‘ 
Gost. (Age 35) (Claims RCA 7.5 RCM 6.5) Oct Div 
Engr., Special Eng. Div ASK. (Age 41) (Claims RC 5.0) May 
a “ : e Engr., Engr., and (since May 1940) Senior with Black & Veatch, Cons. Engrs 
Lock woop Mason GRAVES Houston Tex Hydr. Engr. 
re 38) (Claims RCA 1.0 RCM 9.5) 1935 to CaRLson, ELNER VILFRED, Cine! 
po member of firm, Lockwood & Andrews STEVENSON, AtweRrt Lester (Assoc. M.), Port (Age 36) (Claims RCA 3.6 RCM 09) i= 
Cons. Engt Washington, N.Y (Age 51) (Claims RCA 1940 to date Hydrologic Supervise, — 
8.3 RCM 17.0) July 1913 to March 1918 Asst. Weather Bureau; previously Inspector a5 
Mate, Mitton (Assoc. M.), Pittsburgh, Pa to Elwyn E. Seelye, Cons. Engr., and Jan. Engr. and Asst. Engr., U.S. Engr Office 
Age 36) (Claims RCA 4.9 RCM 6.0) June 1919 to date member of firm, Elwyn E. Seelye : at — 
Sept. 1930 and Sept. 1931 to date with United & Co., New York City. Carr, Joe Mart, El Paso, Tex ee iat 
States Steel Corporation as Asst. Research L 7 (Claims RCA 4.8 RCM 3.7) Sept 1996 to ¢ - 
Engr, and (since June 1939) Research Engr STRANGE, ORMAN Morton (Assoc. M.), Cashiers, with state and local health departmes® = 
N.C (Age 40) (Claims RCM 7.1) July 1940 San. Engr. in charge of Bureau of Sanitat™ 
Merexk THomas Hares, Charleston, W.Va to date Job Engr., Morrison-Knudsen Co., in City-County Health Unit at Paso, 
Ave 40) (Claims RC 16.0 D 8.7) July 1936 to Inc., Boise, Idaho; previously Engr. for Wil- previously with U.S. Public Health Serve 
date with Constr. Eng. Dept., Carbide & Car- liam Tamminga, Gen. Contr., and Broderick & . . on), Wat 
bon Chemical Corporation, as Structural Engr., Gordon, Gen. Contrs., both of Denver; with Coomsre, Joun VAN Vecatsx RCA 5 


Denver Board of Water Commrs., on Moffat ington, D.C. (Age 32) 


12 


and (since April 1940) Job Engr. 
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When welding structural steel shapes and plates, poor fit-up and rusty or 
or corroded members do not necessarily mean poor alterations or repairs — 
ogee not when you weld with Airco No. 87 Electrode. For this all-position, shielded 

arc electrode regularly develops tensile strengths of 70,000 — 80,000 p.s.i. 
ao and elongation in 2” of 18%-25%. On new structural work, No. 87 
eld Es permits faster welding speeds with minimum splatter loss. 

White & The metal deposited by Airco No- 87 is exceptionally smooth and neat 

+. — in appearance. A feature which makes this electrode particularly popular 

with operators is that it is light and easy to work. The slag affords ample 

oat, Tes protection, floats harmful impurities from the weld metal, yet after cooling, 

leom ( is easily removed. Though No. 87 is intended primarily for use with d.c., 

vlan Airco Slee. straight polarity, it also gives satisfactory results with a.c. transformer welders. 
7" pn . Airco No. 87 meets the requirements of A.S.M.E., U-69 and U-70. It has 

A sturdy contais.ers the approval of the Board of Standards and Appeals of the City of New 

ian | ented conden York, Grade 10, Table 1 of A.W.S. and A.S.T.M. tentative specifications 

aa A-205-37T, for structural steel welding. Write for full details. 

City Me 
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a General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 
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Anything and a for GAS WELDING or CUTTING and ARC WELDING 
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for the following five 


to this 


Showing relocated Southern Pacific 
main line. Necessary 
relocation was the building of 8 railroad 
bridges. American Bridge Company con- 
tracted with the Bureau of Reclamation 
requiring some 
25,000 tons of steel: (1) First crossing of 
the Sacramento. (2) Pit River. 


30-mile 


(3) Salt 


Creek. (4) Third Crossing. (5) Fourth 
Crossing. In addition to these, American 


Bridge Company, 


under 


contract 


with 


Columbia Steel Company, also constructed 
the Antler Bridge, a highway structure 
of some 1,700 tons, made necessary be- 
cause of highway realignment. 


4000-ton Head-Tower. Designed, tubricated and erected by American Bridge Company, this head-torer, 
whose height above anchorage is equivalent to a 50-story bldg., carries within its upper 200 feet, 6 utility s¢ 
machinery floors and is capped by a 21-foot-square floor at which the radiating cableways are anchored. Sem 
18,000 feet of tramway cable and 77,000 feet of operating rope for the cableway system were manufactured by 
American Steel & Wire Company. An additional 53,000 feet of operating rope was supplied by Columbia Stee! (. 

To the left and dwarfed by the magnitude of the head-tower, is seen the concrete mixing plant, « circular 
tower 115 feet high containing steel bins. This was also fabricated by American Bridge Company. 


Cement Blending Plant. Construc- 
wt tion view. This plant comprises 10 
aggregate storage bins, each 23 feet 
in diam. and 73% feet high, and ; 
about 1,000 feet of steel trestle, all ia 
under contract to Columbia Steel 
Company. Bin supports and trestle 
were fabricated by American Bridge 
Company. 


Movable Tail Towers. Construc-—» 
tion view. Under contract to 
Columbia Steel Company were the 
3 movable tail towers, 125 feet 
high, to which individual cableways 
some 2,670 feet long are anchored. 
Cableways carry concrete skips for 
placement of more than half of the 
total concrete entering into the 
dam. Four steel trestles on which 
some of the tail towers operate 
were fabricated by American Bridge 
Company. 


SU 
cu 
ab 
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rad-tower 
tility and 


a circular 


Shasta Dam 


AND THE PART PLAYED IN IT 
BY U-S°S STRUCTURAL STEEL 


ject for the control of floods, the conserva- 
tion of water and the creation of electric power, 
will impound the flow of the Sacramento River 
some 12 miles above Redding, California. Engi- 
neers will note many outstanding features, some 
of which are unsurpassed in construction history. 

For instance: the more than 10 miles of con- 
veyor belt system for transporting aggregate. 
More concrete than Boulder Dam, though not as 
high. Highest overflow gravity dam yet built. 
Relocation of 30 miles of Southern Pacific R.R., 
and its Pit River Bridge with the highest piers 
ever built (358 feet). A construction plant de- 
signed to produce and place the 6,000,000 cu. yds. 
of concrete entering into the Dam. 

Key unit of the construction plant, and per- 
haps the largest and heaviest piece of construc- 
tion equipment ever built, is the steel head-tower 
which anchors the seven radial cableways for the 
placement of concrete. This risés 460 feet above 
ground surface and penetrates varying depths 
into bedrock for anchorage. The maximum height 
trom anchorage to top is 562 feet. The cableways, 
suspended across the river canyon to carry 8- 
cubic-yard buckets, terminate at individual mov- 
able tail-towers which swing in arcs up to 42 
degrees. 

Participation of American Bridge Company 
and other subsidiaries of United States Steel in 
the requirement of this outstanding project was 
extensive. Mill products of Columbia Steel, 


ce titanic unit of the Central Valley Pro- 


American Steel & Wire Company and Carnegie- 
Illinois Steel Corporation entered into the vari- 
ous units of the construction plant, practically all 
of which were under contract to Columbia Steel 
Company. 

American Bridge, as sub-contractor to Colum- 
bia Steel, supplied some 5,800 tons of fabricated 
steel, and an additional 1,700 tons for a bridge 
structure made necessary by highway realign- 
ment. 

American Bridge, under contract to the Bureau 
of Reclamation, has under construction, or com- 
pletely fabricated and erected, an additional 
25,000 tons of bridges for the relocation of the 
Southern Pacific main line. 

Here is a splendid illustration of how the facili- 
ties and products of United States Steel Subsidi- 
aries combine with American Bridge to meet any 
project need, 


Ist crossing of the Sacramento River. 
This is near Redding and consists of a 
single track deck viaduct on curve and 
grade, sweeping across the river bottoms 
from the heights on either side. 4,271 feet 
long, it is typical of the other bridge 
crossings of the Sacramento. 


AMERICAN BRIDGE COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 


Baltimore Boston Chicago Cincinnati Cleveland Denver 
Duluth Minneapolis New York Philadelphia St. Louis 


Columbia Steel Company, San Francisco, Pacific Coast Distributors - United States Steel Export Company. New York 


Detroit 


a 
‘ 
z 
ote 
= 
ay 
5 
a 
= 
4 
; 
5 
4 
| 
| 
7 
r 
4 
4 
~ 
e 
mm 
i 


16 Civit ENGIneEERING for July 


RCM 0.6) Dee 1940 to date in charge of 
fatigue testing at David Taylor Model Basin 
Navy Dept previously Special Research 
Asst. in Civ. Eng., Univ. of Illinois; Ist Lieut 
on active duty with CCC 


Crooks, James GrRanam (Junior), Washington 
d.c Age 32)(Claims RCA 4.9) June 1941 to 
date Lieut. (jg) C.E.C., U.S. Navy; previously 
with Bethlehem Steel Co., as Jun. Designer 
and Contr. Engr 


Curtis, Ira NANKeRvVts (Junior), Saginaw, Mich 
(Age 32) (Claims RCA 3.1) May 1939 to date 
Lieut ig), C. EAC U.S. Navy, at present on 
temporary duty in Bureau of Yards and Docks 
Washington, D.¢ previously Inspector, 
Student Enger and Jun. Engr U.S. Engr, 
Office, Milwaukee, Wis 


Pererx (Junior), Milwaukee 
Wis Age 32) (Claims RCA 6.2 RCM 1.9) 
Jan. 1935 to date with SCS, U.S. Dept. of 
Agriculture as Associate Agri. Engr., and (since 
Aug. 1039) Associate Hydr. Engr 


Stoney FrRrencn Junior), Louisville, 


Ky (Age 32) (Claims RCA 6.5) May 1939 to 
May 1940 Jun. Engr, and May 1940 to date 
Asst. Engr, U.S. Engr. Office; previously 
Jun. Engr U.S. Bureau of Reclamation, 


Denver, Colo 


Farqunar, Rosert Eowarp, College Station 
Tex Age 37) (Claims RCA 85 RCM 4.9) 
Feb 1941 to date Engr American Rolling 
Mili Co. Houston, Tex previously Asst 
Engr U.S. Dept. of Agriculture and US 
Forest Service 


FINLAYSON Rowert ARCHIBALD Bremerton, 
Wash Age 39) (Claims RCA 7.3 RCM 3.8) 
May 1940 to date Asst. Naval Archt., Puget 
Sound Navy Yard July 1936 to May 1940 
City Manager, Montrose, Colo previously 
Draftsman, Colorado State Highway Dept 


Fox, Jerr STANLEY Junior), Longview, Tex 
Age 30) (Claims RCA 5.7) March 1941 to date 


member of firm of Thackwell & Fox pre 
viously Prin. Asst. Engr to H. L. Thackwell, 
Cons. Engr., Longview, Tex with Texas 


State Highway Dept., as Instrumentman and 
Field Engr 

Gamerecte, James Wyatt (Junior), Asheville 
N.C. (Age 27) (Claims RCA 3.2) Oct. 1936 
to March 1940 Jun. Hydr. Engr., and March 
1940 to date Asst. Hydr. Engr., U.S. Geological 


Survey; previously Under Eng. Aide, SCS 
Anderson, 5.C 
Garrett, Joun A. Decatur, Ala. (Age 32) 


(Claims RCA 4.6 RCM 0.8) April 1938 to 
date with WPA as Project Supervisor of Rec- 
reational Area Study, Safety Engr., and (since 
Dec. 1940) Gen. Area Supt.; previously with 
State Comm. of Forestry, and National Park 
Service 

Gentimicn, Joun Srone (Junior), New Orleans, 
La (Age 32) (Claims RCA 6.6) Aug. 1938 
to date with U.S. Engr. Office as Jun. and 
Asst. Engr. Chf., Eng. Div., and (since March 
1941) Asst. Engr. Chf., Deep Water Naviga- 
tion Div previously with U.S. Waterways 
Experiment Station as Asst. Model (hydraulic) 
Operator, Inspector and Jun. Engr 


Harry Kennetnu (Junior), Charleston 
W.Va Age 32) (Cleims RCA 5.4) Jan 
1936 to date with State Health Dept., as 
Superv. Engr., and (since Dec. 1938) Asso 
ciate Engr., Div. of San. Eng 


Gotpsioom, Joserm (Junior), Bayside, N.Y 
(Age 32) (Claims RCA 2.6) June 1941 to date 
Asst. Civ. Engr., Air Corps, U.S. War Dept 
previously with Madigan-Hyland as Inspector 
Acting Chf. of Party, Res. Inspector, and 
Gen. Inspector 


Greenwoov, Greorce Hamirtron, Cavite, PI 
(Age 33) (Claims RCA 2.6) May 1941 to date 
Lieut ig), CEC, U.S.N.R., Headquarters 
16th Naval Dist.; May 1929 to May 1941 with 
California Div. of Highways, Dist. 10, as High 
way Draftsman (Grade I1), Timekeeper, Jun 
Highway Engr., and Asst. Highway Engr., etc 


Haun, Rosert Le Roy (Junior), Kansas City, 
Mo. (Age 31) (Claims RCA 4.2) April 1937 
to date Structural Engr Jones-Hettelsater 
Constr. Co previously with Kansas State 
Highway Comm 


Hattock, Harry Earnest (Junior), Fort Bragg 
N.C. (Age 33) (Claims RCA 8.4) Nov. 1940 
to date Capt Field Artillery, U.S. Army; 
previously with Ohio State Highway Dept., 
Bureau of Tests, as Inspector, and Asst. Engr 


HANKINS, LAwReENCE DONALD (Junior), Coeur 
d'Alene, Idaho Age 32) (Claims RCA 2.1) 
1934 to 1939 (at intervals) and Sept. 1940 to 
date with U.S. Geological Survey, at present 
as Senior Eng. Field Aide; in the interim with 
Cunningham and Associates, Cons. Engrs 


Hussarp, LeONARD SARGENT, San Francisco 
Calif Age 45) Claims RCA 11.0 RCM 
1.1) Feb. 1933 to date with U.S. Coast & 
Geodetic Survey as Chf. of Party, Jun. Officer 
Navigating Officer, and Executive Officer 


HutTcHinson, Homer Brinson, JR Junior), 
Monsanto, II! Age 32 Claims RCA 1.7) 


April 1941 to date with Office of Constr 
Quartermaster, War Dept., Chemical Warfare 
Service, St. Louis Plant, Monsanto, Ill, as 
Asst. to Constr. Quartermaster; previously 
with TVA, Knoxville, Tenn., as Engr. Sur 
veys Rodman, Rodman, Head Chainman, 
Leverman, and Inspector 


IzatT, Joun Ormonp (Junior), Stanfield, Ore 
(Age 32) (Claims RCA 4.9 RCM 0.3) Jan 
1941 to date Chf. Materials Inspector, Stevens 
and Koon, Archt.-Engrs. for Umatilla Ord- 
nance Depot at Hermiston, Ore.; previously 
Asst. Materiais Engr., Idaho Dept. of Public 
Works, Boise; with Idaho Bureau of Highways 
at Pocatello, as Inspector, Instrumentman, 
Computer, etc 


Kennepy, Josern Micnaer (Junior), New York 
City. (Age 27) (Claims RCA 2.9) Nov. 1936 
to date with U.S. Engr. Office as Eng. Drafts- 
man (Topographical), Jun. Engr. (Civil), 
and (since April 1941) Asst. Engr. (Civil) 


Kumar, Ranjit, Trinidad, B.W.I (Age 29) 
(Claims RCA 4.3 RCM 2.0) Dec. 1940 to date 
Asst. Estimating Engr., Walsh Driscoll Constr 
Co., Contrs. for U.S. Army base, Port of Spain, 
Trinidad previously Asst. Engr., Public 
Works Dept., Trinidad; Designer and Drafts- 
man, Trinidad Leaseholds, Ltd., Pointe a 
Pierre; in private commercial work in Trinidad 


LANGsNeR, GeorGce (Junior), Alhambra, Calif 
(Age 33) (Claims RCA 4.0) Oct. 1936 to date 
with California Div. of Highways as Jun. High 
way Engr. and (since March 1941) Asst 
Highway Engr 

Martin, Eart Howarp (Junior), Fort Benning, 
Ga. (Age 32) (Claims RCA 4.0) July 1940 
to date Ist Lieut., 7Iist Engr. Co. (Light Pon 
ton); July 1937 to July 1940 San. Engr., State 
Health Dept previously Chemist, U.S. Pub- 
lic Health Service 


Packarp, Danitst Berry, Jr. (Junior), Wil 
mington, N.C (Age 33) (Claims RCA 4.4) 
Feb. 1937 to date with Atlantic Coast Line 
R.R. Co. as Asst. Supervisor of Bldg. Repairs, 
Asst. Engr., and (since March 1941) Senior 
Asst. Engr previously with North Carolina 
State Highway & Public Works Comm 


PaviLo, ALEXANDER Leo, Brooklyn, N.Y. (Age 
31) (Claims RCA 0.3 RCM 3.9) Dec. 1935 to 
date Structural Designer with Madigan-Hy- 
land, Cons. Engrs., Long Island City 


Prater, Hersert E (Junior), Mobile, Ala. 
(Age 33) (Claims RCA 2.7 RCM 2.2) Nov 
1940 to date Ist Lieut., U.S. Army; previously 
Jun. Engr., Asst. Engr. and Associate Engr., 
Dams Design Sec., U.S. Bureau of Reclamation, 
Denver, Colo. 

PRENDERGAST, JASPER MATTHEW, Balboa 
Heights, C.Z. (Age 53) (Claims RCA 20.3) 
May 1920 to date with The Panama Canal, 
as Topographic Draftsman, Dist. Engr., and 
(since July 1933) Dept. Engr. Corozal, C.Z 


Pryor, WILLIAM THuRMAN, Ogden, Utah. (Age 
35) (Claims RCA 7.5) June 1930 to date with 
U.S. Bureau of Public Roads (PRA), as Jun 
Highway Engr., Asst. Res. Engr., Res. Engr, 
Locator and Chf. of Party, Chf. Locator, Asst 
Highway Engr., etc., and (since Jan. 1941) in 
Dist. Office writing survey report and in charge 
of design, Enterprise-St. George and Straw 
berry-Sharon surveys 


RicHARDSON, DonaLp WuttTney, Scranton, Pa 
(Age 33) (Claims RCA 2.0) Jan. 1940 to date 
Asst. Engr., Municipal Eng. Div., The Panama 
Canal previously Jun. Engr., PWA, Harris 
burg, Pa.; Gen. Foreman, R. D. Richardson 
Constr. Co., Scranton, Pa.; Asst. Plant Engr., 
Imperial Paper & Color Co., Glens Falls, N_Y_; 
Draftsman, Union Bag & Paper Corporation, 
Hudson Falls, N.Y 


Rocers, JoHN WILLARD (Junior), La Porte, Ind 
(Age 32) (Claims RCA 6.7) Aug. 1935 to date 
with Bates & Rogers Constr. Corporation, as 
Mech. Engr., Supt. of Constr., Supt. of bridge 
construction, Asst. Supt. of tunnel operations, 
ete., and (since Nov. 1940) Asst. Gen. Supt 


Rouse, Harotp Stewart Manor, 
N.Y. (Age 35) (Claims RCA 4.0 RCM 2.7) 
May 1932 to date Transitman (Grade 4), 
Dept. of Sanitation, Bureau of Sewage Dis- 
posal and Intercepting Sewers, New York 
City 

Rutt, Frank Epwarp (Junior), Louisville, Ky 
(Age 32) (Claims RCA 7.2) July 1931 to date 
with U. S. Engr. Office as Student Engr., Jun 
Engr. and (since May 1939) Asst. Engr. 


SHANNAHAN, GeorGe Davip (Junior), Los An 
geles, Calif (Age 33) (Claims RCA 3.2 RCM 
5.6) June 1932 to date with Shannahan Bros 
Inc., Railroad and Gen. Contrs., Huntington 
Park, Calif., being Gen. Contr 


Stevenson (Junior), Columbia 
S.C (Age 29) (Claims RCA 4.2) June 1933 
to July 1935, Sept. 1935 to Sept. 1936, June 
1937 to May 1940 and May 1941 to date with 
South Carolina State Highway Dept., as Field 
Engr.. Laboratory Asst Asst. Director of 
South Carolina Traffic Safety Survey, Traffic 
Engr. Asst and at present traffic Engr.; 
May 1940 to May 1941 Asst. Prof., Bureau for 
Street Traffic Research, Vale Univ 


Vou a, Mas 


CHARLES BALDWIN, Norwood Oh 
(Age 40) (Claims RCA 2.2 RCM 54 F 
1937 to date Structural Designer and Proe 
Engr., The H. K. Ferguson Co levelaar 
Ohio; previously Chf. Draftsman Use, 
Structural, Inc., and C. F. Stanton Eng ~ 
Syracuse, N.Y.; Squad Leader, The Petrol 
Iron Works Co., Beaumont, Tex 


Lo 
eum 


Witson, Tuomas Evans, Jr (Junior) Rid 
land, S.C. (Age 31) (Claims RCA 44 Row 
1.4) June 1931 to April 1932 and June jggae 
date with South Carolina Highway De . ’ 
Inspector, Instrumentman, Asst Res’ 4 
and (since Feb. 1940) Res. Engr ™ 


Wrison, Water Rockville Md 4 
32) (Claims RC 4.5) Nov. 1939 to date a.” 
Hydrologic Engr., U.S. Weather Bureau ~ 


viously Jun. Agri. Engr., SCS apte 


Wooprurr, Seta Ritcu, Diablo Heigh: 
C.Z. (Age 33) (Claims RCA 33 RCM’: 
March 1940 to date Engr. and Senior Engr 
Special Eng. Div., Dept. of Operation : 
Maintenance, The Panama Canal Balhs 
Heights, C.Z.; previously with Us Ear 
Office as Jun. Engr., Asst. Engr. Associa 
Engr., and Engr. _ 


YounGc, Joun Frepericx, Rhinelander Wa 
(Age 41) (Claims RCA 7.6 RCM 7.7) Aug joy 
to date with Rhinelander (Wis.) Paper Co 
Structural Engr. on paper-mill design = 
viously Structural Engr Kimberly-Clark 
Corporation, Neenah, Wis in private prac 
tice; Designing and Superv. Engr. on dese 
of drying equipment, heating, ventilatin 
air-conditioning; Engr., Illinois Highwar 


ZIMMERMAN, Ast, Indianapolis, Ind Age 3 
(Claims RCA 5.5) Jan. 1941 to date Pield Eng 
NYA; April 1937 to Jan. 1941 Jun Engr 
ECW; previously with Indiana State Highwa 
Comm 

ZuKOWSK!I, HENRY Mteczystaw, Chicago, 
(Age 36) (Claims RCA 11.0) Jume 1926 to da 
with Greeley & Hansen, Hydr. and San. Engr 
as Draftsman, Tracer, Designer, Estimate 
and (since Jan. 1929) Structural Designer 


APPLYING FOR JUNIOR 


Avery, Eowarp FREDERICK, Morro Bay (a 
(Age 31) (Claims RCA 2.2 RCM 1.5) Ik 
1940 to date Coordinating Engr, L. E. Dino 
Co., Contrs., Camp San Louis Obispo, Cali/ 
previously Surveyman, U.S. Engr. Offic 
Flood Control; Superv. Engr., Ravenwou 
Development, Falls Church, Va Asst. Ch 
of Claims Audit Unit, FHA, Washington, | 


BALDINGER, Epwarp Josep, Walkerton. |: 
(Age 25) 1940 B.S. in C_E., Univ. of Not 
Dame; Jan. 1941 to date with Giffels & Vall 
Inc., Chas. W. Cole & Son, Archts. and Engr 
as Draftsman and Instrumentman 


Boyp, Epwarp SUTHERLAND, Long Island City 
N.Y (Age 27) (Claims RCA 2.8) Dec 1% 
to date with Ebasco Services, Inc. (former 
Phoenix Eng. Co.), on hydro-electric power 
plant design; previously with The Texas ( 
on design of concrete foundations; with I! 
DelGaudio, Cons. Engr., as Eng. Inspector 
Viadeck Housing Project; with Hildreth & 
New York City. 

DARLING, Van INGEN, Arlington 
(Age 26) June 1938 to date on city plannw 
and housing for U.S. Housing Authority 


Dusprow, MorGcan Davis, lowa City, low 
(Age 25) Sept. 1936 to Sept. 1939 and Av 
1940 to date with U.S. Waterways Expernme 
Station, as Jun Eng. Aide, Asst. Eng. Av 
Eng. Aide, and (since Jan. 1941) Jun. For 
in the interim Eng. Aide, U.S. Engr. Sub Ofte 
St. Paul Dist., lowa City 


FisHer, RayMmonp, Shiprock, N Me 
(Age 28) (Claims RCA 1.5) April 1937 to date 
with CCC-ID, Navajo Service, Window Roet 
Ariz., as Trail Locator, and (since Dec 
Jun. Engr; previously with Kansas 
Highway Comm 

Gentry, Bruce AGar, Honolulu, Hawan Ae 
25) (Claims RCA 2.2) Feb. 1941 to date Ast 
Engr., U.S. Engr. Dept., Civil Branch Higt 
way Dept.; previously Project Engr., 50 
ard Fruit & Steam Ship Co Transitman 
J. G. White Eng. Corporation 


Giee, James, Honolulu, Hawan 
March 1941 to date Senior Civ 
(Civil Service), USED; previously R 
and on other duties, City Engr.’s Office - 


State 


Age 
Draftsmat 
xd mat 


Chainman, Great Northern Ry., Great Fa! 
Mont 

Mejia Urvuena, Lorenzo, Ithaca, N.Y Age 
26) Sept. 1940 to date graduate student, Come 
Univ.; previously Engr. with 
nandez & Gutierrez, Bogota, also, Asst. *™ 


School of Eng., Colombia 
Nose, Gupert Georcer, Topeka, Kans 
29) (Claims RCA 1.5) Jan 1935 to date ar 
Kansas Highway Comm., as Rodmar 
spector, Instrumentman, Asst. 
(since May 1941) Associate Engr 


PeTeRSON, Lee RICHARD Sent 
Age 23) 1939 B.S., Kans. State 


Pet Toleum 


or), Ridge 
44 RCy 
ine 1936) 
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1940 to date Jun. Hydr. Engr., U.S. Geological 
Survey July 1939 to Sept. 1940 Chainman, 
The Texas Co 

Vi.temonte, James Ricwarp, State College, Pa 
(Age 29) (Claims RCA 2.9) April 1941 to date 
Research Associate and Instructor, Pennsy! 
vania State Coll June 1935 to Oct. 1936 
June 1937 to Feb. 1940 and July to Sept. 1940 
with Wisconsin Highway Comm., as Senior 
Eng. Aide, Jun. Asst. Highway Engr., and Jun 
Bridge Draftsman in the interim Research 
Asst. and graduate student, Univ. of Wis- 
consin, and Field Engr. and Representative, 
Wisconsin Trades Practice Comm 


1941 GRADUATES 
UNIV. OF ARIZ. 
(B.S. in C.E.) 


Ace 
AgMsTrRONG, Donato (25) 
Curr, Cart LAMAR (23) 
Eowarp CARLILE 24) 
WILLIAM SHERIDAN (23) 
McBetpe, Granam Loaper (22) 

BUCKNELL UNIV. 
(B.S. in C.E.) 
Carp, (30) 
KaurrmMan, RICHARD 22) 
Roruermet, Gren (22) 
CLARKSON COLL. TECH 
(B.C.E.) 

Carn, Morrison Je (23) 
CHARLeS RAYMOND (22) 
CLEMSON A. & M. COLL. 
(B.C.E.) 

Pricurorp, CHARLES WrSLEY (20) 
COLO. STATE COLL. 

(B.S. in C.E.) 

Avams, SHAROLD Everett (30) 
Bennett, Henry (27) 
Beers, (23) 
Brown, Maurice (22) 
Dove, James LAFAYETTE (27) 
Gunn, Artuur (27) 
Jensen, Cart FrReprick (22) 
LARKINS, NORMAN FRANK (26) 
Marutas, Warp Evocene (23) 
CHaARLes ArTuuR (21) 
Porter, Ear (23) 
Taytor, Donato Burperte (22) 
Tormey, Jack CALs (23) 
Waker, CLirrorp (22) 
James (24) 
COLUMBIA UNIV 
(B.S. in C.E.) 

Boocarpus, Rosert Kent (21) 
CORNELL UNIV 
(B.C.E.) 

CLARK, Ropert TAYLOR 21) 
UNIV. OF FLA. 

(B.C.E.) 

BeRakerie to, CHARLES MARTIAL, Je (23) 
Joun Lesiime, Jr (24) 
Watker, Dan (24) 


GA. SCHOOL TECH. 
(B.S. in C.E.) 
Frank Crum (24) 
IOWA STATE COLL. 
(B.S. in Civ. Eng.) 
Kipo, Kunio (23) 


UNIV. OF KY. 
(B.S. in C.E.) 
Rosaros, Wooprorp Les 
MANHATTAN COLL. 
(B.C.E.) 


Kinney, Joun Exwtn 


UNIV. OF MD. 
(B.S. in C.E.) 
Booze, CHARLES 
Davipson, DonaLp CHATTERSON 
Hoporns, Lawrence Jupson, Jr. 
Youno, CHarites 


MISS. STATE COLL. 
(B.S. in Civ. Eng.) 

CLARK, THOMAS ALEXANDER 
DeVatie, Journ Wetsorn 
Furr, Howarp Les 
Hate, Matcotm Davin 
Hanb, Joun Frep 
Horton, Harry 
MontToomery, Josera THomson, 30 
PatTon, CARSON 
Priester, Virom Doveras 


UNIV. OF MISS. 
(B.S.C.E.) 
Kiumons, Georos Harvey 
Sanpers, Hersert Car. 
Ropert 
Tatum, Joun Hervey 


(23) 


(22) 
(22) 
(23) 
(21) 


MO. SCHOOL OF MINES AND MET. 


(B.S. in Civ. Eng.) 
AvsMever, Cari 
Bourne, Hunt 
Boyp, Ropert Ketso 
Brooxsuire, Ropert RaymMonp 
Dreste, Jerome 
Hawi, JANe CHARLOTTE (Miss) 
Harpine, Kenneta LaVerne, Ir. 
Srocxton, Hersert Reece 
Teiscu, Donato Les 


OKLA. A. & M. COLL. 
(B.S. in Civ. Eng.) 


Dawson, Lewts Decker, Jr. 


UNIV. OF OKLA. 

(B.S. in Civ. Eng.) 
Foro, NATHANIBL 

PURDUE UNIV. 

(B.S. in Civ. Eng.) 


ANDROS, CARL 

Apsey, Freperick WILLIAM, Jr. 
Campset., Georce Ropcers 
Casu, MITCHELL 

Comer, Guy WILLIAMSON, Jr. 
Erick, Dea 
Erickson, WILLIAM FRANK 
Freese, Oris 

Frey, Georce Joun, Jr. 
Hares, GALEN STANLEY 
Horts, Rospert James 

FRANK Keira 

KerTrier, ALFRED WILLIAM, JR. 
Kir«x, THomas 
Ropert AL win 

Lewis, Atwert MILTON 
McCammon, Lewis Brown, Jr. 
McCotern, 
MANTON, JAMES JAY 
MARTINEK, JAMES FRANKLIN, Jr. 
Mass, MARVIN LEON 

Myers, CLARENCE HAROLD 
Norris, Max LeRoy 

Rrera, NICHOLAS 


(27) 
(20) 
(22) 
(22) 
(22) 
(21) 
(22) 
(22) 
(23) 


(20) 


Sams, ALLEN LEVERNE 
Stater, Joun Pirrencer 
Stewart, Cryvpe Lovron, Jr. 
Stewart, Gorpon Avucustus ~ 
Switzer, Joun MacGrrcor ~ 
Warren, Rosert ALEXANDER 
Yocuem, E.vin Josern Mever 


ROSE POL. INST. 
(B.S. in Civ. Eng.) 


Harrer, Georce Jr. 
Hocan, Raymonp Cart 
Atsert Lapp % 
McGurk, Samus. Rocers 
McWiiams, CarRtton Lewis 


RUTGERS UNIV. 
(B.S. in Civ. Eng.) 


Bovarin, Davip 


Dev Mastro, ANTHONY JosEPH 3 
Perers, STANLEY Broprick 
Ractt1, FRANK FRONTINUS 


UNIV. OF SANTA CLARA 
(B.C.E.) 
FRIEDENBACH, KENNETH Josern 
PaRDINI, CAESAR JOSEPH 
Von Toset, Georce Wooprurr 
UNIV. OF S.C 
(B.S. in C.E.) 
Horton, Ratpa McKinuey, Jr 
SYRACUSE UNIV. 
(B.S. in C.E.) 
Brown, Kenneta Roosevett 
Burns, Leo Enwarp 
Jack WorTHINGTON » 
Joseru RaymMonp 
James Lewis 
TEX. TECH. COLL 
(B.S. in CLE 


Foote, NorMan C., 
Gray, Hersert Manes 
Jounson, Oser VAUGHN 
Parrisu, CLIFFORD MARION 2 
PATTERSON, JoHN LEO 
THAYER SCHOOL OF CIV. ENG 
(C.E.) 
Bry, Ernest Ricwarp 


(Also 1939 A.B., Dartmouth Coll.) 
DAVIDSON, FREDERIC ARMSTRONG, Je 22 
(Also A.B., Dartmouth Coll.) 


Espey, James Bruce 22 
(Also 1940 A.B., Dartmouth Coll.) 

EsTasRook, Frepericx Dickinson 

Haypen, Burorp Martne, Jr. 23 
(Also A.B., Dartmouth Coll.) 

Prrz, 
(Also 1940 A.B., Dartmouth Coll.) 

Tromas, James Akin, Jr. 23 


(Also 1940 A.B., Dartmouth Coll) 


UTAH STATE AGRI. COLL. 
(B.S. in C.E.) 


Brown, CHARLES FRANKLIN 2 
UNIV. OF UTAH 
(B.S.C.E.) 
Curtis, Davip Haws 22 


UNIV. OF WASH 
(B.S. in Civ. Eng 
Balkema, Joun Epwarp, Jr | 
NorpINn, CLARENCE WALDEMAR 
Watrace, Joun RANDALL, JR 29 
The Board of Direction will consider the appice 
tions in this list not less than thirty days afte 
date of issue. 


Men and Positions Available 


These items are from information furnished by the Engineering Societies Personnel Service, with offices in Chicago, Detroit, New York, an4 


San Francisco. The Service is available to all members of the contributing societies. 
offices, and the fees is to be found on page 141 of the 1941 Year Book of the Society. 
be sent direct to the Personnel Service, 31 West 39th Street, New York, N.Y. 


A complete statement of the procedure, the location 0 
To expedite publication, notices of positions available shows 
Employers and applicants should address replies to the 


number, care of the New York Office, unless the word Chicago, Detroit, or San Francisco follows the key number, when it should be sent ® 


the office designated. 


CONSTRUCTION 


Civi. Encrneer; M. Am. Soc. C.E.; age 48; 
New York state licemse; 25. years in charge of 
large construction operations—commercial, in- 
dustrial, and monumental buildings; tunnels 
airports; harbor improvements. Capable of super- 
vising design as well as construction C-853 


Civi ENGINEER Jun. Am. Soc. C.E.; 25; 


single, but exempt from draft; graduate of Tulane 
University, 1956; last four years on supervision of 


construction and design of highway bridges, 
wharves, bulkheads, and pile foundations. 

had graduate work in structural engineerin 
naval architecture; employed but available on 


short notice. C-854 


DeEsIGN 


EXPERIENCED AND Hyprautic ENGt- 


Have 
and 


NEER; Assoc. M. Am. Soc. C.E.: graduate, B.S 


degree; 22 years with consulting engineers and 
utilities in United States and Canada; 


12 years 


in charge of drafting rooms on design of large prey 
ects, C-852. 

Grapvuate Civit ENGINEER; | 
member; age 23; M. Se. in CE ade 
June 1941; four months experience in bres 
office; three months on surveying party et 
ized in structures in postgraduate work = 
connection with good prospects for profess: 
experience. C-855 

Crvm Execrricat Enotweer; M 
Sec. C.E.; age 39; married; B® E.E.; © 


Student Chapter 
conferred © 
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1st Iron. 


PIPE & FOUNDRY CO. 


al Offices: Burlington, N. J. 


nts and Sales Offices throughout 
the U. S. A. 


A successful concern with a long record of service to customers has 
something to offer besides its product. Our technical staff has had 
40 years of experience in designing pipe, fittings and special cast- 
ings. We have one of the finest foundry laboratories in America. We 
operate four large and modern foundries, and can ship from 14 


plant and storage yards. What can we do to serve you ? 


Lithographed on stone by Edward A. Wilson 
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M.S.C.E.; 5 years designing engineer in consult 
ing engineer's office 2 years in complete charge 
of design of all types of industrial plants and 
structures, also chief engineer of a reinforcing bar 
and structural company; licensed in civil, elec 
trical, and mechanical engineering; desires re 
sponsible position. C-856 
EXecuTive 

Civm Enoinesr; Assoc. M. Am. Soc. C.E_; 
M.S. degree; 20 years experience: 7 years on 
surveys and general engineering and construction 
work 13 years on investigation and planning 
development of rivers, waterways, and waterway 
commerce, involving economic studies, coordina- 
tion, and administration; work as office engineer 
desired, South or South Central preferred. C-857 


Positions AVAILABLE 


Grapuate Crvm Enorneer, who has had good 
experience in all phases of industrial building 
construction, to act as an inspector for architect 
Must know the mechanical and electrical phases 
of construction Salary, $2,700-$3,000 a year 
Headquarters, New York, N.Y. Y-8155 


SrrucruraAL anp Concrete Destoners, pref- 
erably with experience in heavy building con- 
struction, power plants, etc Salary, $3,000 
$3,600 a year. Also desire electrical designer who 
has had power plant experience and substation 
design work Salary, $3,000-$3,600 a year 
Location, Philadelphia. Y-8189. 


Enoineer, Crvm, who has had 
some experience Also desire a young engineer 
who has had some structural experience. Salary, 
$2,400 a year Location, South. Y-8198 


DrarrsmMan, Encineer, for the building 
and property department of a large industrial 
company Work, at present, will be primarily 
map drafting of present properties; also some 
work on the design of new buildings Salary, 
$1,680-$3,000 a year, depending upon experience 
Location, Ohio. Y-8237-R59C., 


DeSIGNERS experienced in structural steel and 
reinforced concrete. Applicants should have had 
experience in the design and construction of in- 
dustrial buildings. Salary open. Location, Penn 
sylvania. Y-8265. 


Remnrorcep CONCRETE STRUCTURAL De 
SIGNERS who are competent and experienced in 
this field Sales personality and construction 
knowledge are desirable but not essential. Will be 


required to call on architects, engineers, and con- 
tractors, and must be able to put his knowledge 
into words. Salary open. Location, New York 
metropolitan area. Y-8269. 


Destoner, graduate civil engineer, who has 
had about ten years’ experience in the design of 
structural steel and reinforced concrete bridges 
Salary, $3,300 a year Permanent position 
Location, New York metropolitan area. Y-8273 


INSPECTORS OF CONSTRUCTION, young civil 
engineers, who have had one to three years’ ex- 
perience in inspection work. Salary, $1,820- 
$2,080 a year for forty-hour week with time and a 
half for overtime. Location, New York, N.Y. 
-8292 

Construction Estimator, 37-47, who has had 
considerable experience with a general contractor. 
Must be able and capable of assuming the full 
responsibility of competitive bid estimating 
Material take-off man not wanted; applicant 
must know material and labor costs. Position 
permanent. Salary open. Location, New York, 
N.Y. Y-8308 

AND Derartsmen, 30-45, expe 
rienced in water supply and sewerage disposal. 
Salaries, foreign, $4,600; New York, $3,200 a year. 
Locations, Central America and New York. 
Also desire topographical draftsman experienced 
in mapping fairly rugged country. Salary, $2,700- 
$3,200 a year Location, Central America. 
Y-8310 

SPecrIFICATION Writer who has had some ex 
perience with a general contractor. Must be ac- 
quainted with dock and mill construction, con- 
crete and steel. Salary, to $4,000 a year. Posi- 
tion temporary, but possibility of permanency 
Location, New York, N.Y. Y-8315 


ENGINEERS. Executive superintendent ex- 
perienced in highway and airport construction, 
to take charge of several construction jobs. 
Salary, $7.500 a year. Superintendents of con- 
struction, 35-50, with similar experience for in- 
dividual job. Salary, $5,000-$6,000 a year. Job 
engineers and inspectors of construction with 
above experience. Salary, $3,600-$3,800 a year. 
Location, Central America. Y-8338 


Strructrurat Steet Desicners experienced in 
layout of steel mills or structural work in manu- 
facturing or industrial plants. Salary, $3,600 a 
year. Location, New Jersey. Y-8356. 


Enotneers. Draftsmen-Designers experienced 
on heavy marine piers, quay walls, etc. Salary, 


Vou. 1, No, 


$1,460-$4,420 a year. Pipe layout engines 

perienced in water-air plumbing. Salary, $4 ie 
$4,420 a year. Structural designer exp 

on concrete and steel, mainly concret, “ 
$4,420-$4,680a year. Structural draftsmen 
erably with marine experience. Salar, $3.bu 
$3,900 a year. One-year contracts, Loca : 
West Indies. Y-8360, 


Recent Grapvuate Civi, Enoinere who has 
had some experience in the office of q x 
contractor. Will be required to do simple q . 
tity estimates and drafting work. Salary Si jon 
$2,080 a year. Position permanent Locat ‘ 
New York, N.Y. Y-8368. 


Estimators who have had considerable » 
perience in estimating chemical plant constr 
tion and equipment. Must be qualified LO assume 
responsibility. Salary, $4,000 a year. Locat 
New York, N.Y. Y-8370. 


Estimators, Civit ENGINBERS, familiar mth 
general construction. Mechanical estimators ¢ 
perienced in miscellaneous metal trades ho 
bronze, ete. Also estimator on plumbing heatin, 
and ventilating. Salaries, $3,900-$5,200 oa 
Locations, New York and foreign. Y-8375 


Crvi. Enctneer who has had six t eight 
years’ experience in the field of railroad and 
track design. Salary, $3,200 a year to stay 
Location, South. Y-8403. 


Cuter DrartsmMaNn who has had experience « 
heavy construction work, particularly marie 
structures, piers, docks, quay walls, and kinds: 
structures. Applicant must be temperate in jj 
habits. Salary, $6,500 a year. Location, We 
Indies. Y-8408, ’ 


Civi, ENGINEERS Designer experienced is 
heavy construction. Must have worked for , 
contractor. Salary, $4,420 a year. Temporar 
eight months to one year. Also inspectors ay 
surveyors. Any pile drawing or marine experiens 
desirable but not essential. Salary, $2,600 4 yeu 
Location, South. Y-8411. 


Surveyor who is capable of taking the x 
sponsibility of furnishing line and grade stakes 
construction job. Salary, $3,120 a year. Dus 
tion, about four months. Location, New Yet 
State. Y-8417. 


Curer or Party, experienced civil engine: 
who has had at least five years’ experience 
similar capacity for contractor. Salary, $440, 
year. Duration, one year. Location, forig 
Y-8430. 


RECENT BOOKS 


New books of interest to Civil Engineers 
donated by the publishers to the Engineering 
Societies Library, or to the Society's Reading 
Room will be found listed here. The notes 
regarding the books are taken from the books 
themselves, and this Society is not responsi- 


ble for them. 


Air Raid Precautions Handbook No. 5, Srrvuc- 
TruRAL Derence, | ed., issued by the Home, 
Office, Air Raid Precautions Dept. London, 
His Majesty's Stationery Office, 1939. 58 pp 
diagrs., charts, tables, 13 X 8 in., paper, 2s- 
(Obtainable from British Library of Informa- 
tion, 620 Fifth Ave., New York, 60 cents.) 
Fundamental! principles and data derived from 

research and experiment are presented in this 
handbook. In the first two chapters the theo- 
retical and practical effects of explosive bombs are 
considered in some detail. The subsequent chap- 
ters deal with the requirements and principles of 
design of structures to resist such attacks, both 
for the construction of new buildings and the 
adaptation of existing ones 


An) Enornerrs’ MANUAL OF STATISTICAL 
Mernovs. By L. E. Simon. John Wiley & 
Sons, New York, 1941. 231 pp., illus., diagrs., 
charts, tables, 10 « 6'/:in., cloth, $2.75 
This book is a summary of certain working 

parts of the sciences of probability, statistics, and 
logic, and is designed to assist the practical man 
in industrial or engineering work. Since the book 
is written primarily for use in an ordnance school 
for instruction in statistical techniques, the illus- 
trative examples are generally taken from stand- 
ard procedures or research at arsenals and proving 
grounds rhe principles are, however, applicable 
to other inspection or quality control problems. 


Great Britain. Dept. of Scientific and Industrial 
Research Researcn. Wartime 
Building Bulletin No. 14. Centertess 


Destons. His Majesty's Stationery Office, 
London, 1941. 15 pp., illus., diagrs., charts 
tables, 11 & 8'/:in., paper. (Obtainable from 

British Library of Information, 620 Fifth Ave., 

New York, 30 cents.) 

Continuing the material on centerless arch 
work described in Bulletin No. 6, the present 
bulletin gives several designs for segmental arch 
structures and notes and curves for the design of 
other segmental arch rings. For illustration, the 
application of the system to a factory scheme is 
discussed 


Metuovs or Stupy or Sepiments. By W. H. 
Twenhofel and S. A. Tyler. McGraw-Hill 
Book Co., New York and London, 1941. 183 
pp.. illus., diagrs., charts, tables, 9'/: X 6 in., 
cloth, $2 
The authors present a brief, non-mathematical, 

yet complete treatment of methods of study of 
sediments. Standard methods of sampling for 
various types of sediments are described, methods 
of analysts are given, and various forms of graphi- 
cal representation of the characteristics of sedi- 
ments and sedimentary rocks are shown. Coal 
and oil shales receive particular attention, and 
further references accompany each chapter 


Puetic Works Encineers’ Yearsoox, 1941 
American Public Works Association, Chicago, 
1941. 424 pp., illus., diagrs., charts, tables, 
9 5'/cin., cloth, $3.50 
The papers presented at the 1940 Public Works 

Congress and the Western Regional Conference 

are included in the current volume of this year- 

They are broadly grouped under the 
following headings Public works administra- 
tion; city and regional planning; streets and 
highways; traffic control; and sewerage and sew- 
age disposal. Other important material and the 
business proceedings of the American Public 

Works Association are also included. 


Sehriftenreihe der Arbeitsgemeinschaft fiir Tech- 
nikgeschichte des Vereines deutscher Ingenie- 
ure, Heft 15. Dre Nasspaccerunc bis zur 
Mitte des 19. Jahrhunderts, by H. Conradis. 
VDI-Verlag, 1940. 157 pp., illus., diagrs., 
tables, 12 X 8in., paper, 10 rm. (9 rm. to mem- 
bers) 

The history of the development of dredging 
equipment is covered up to the middle of the 
nineteenth century. Primitive and unusual 


types are discussed as well as the more familz 
wheel, dipper, and endless-chain types which a 
treated with more detail. There are many ile 
trations, a discussion of the derivation of varios 
German, English, and French words for a 
equipment, and a considerable bibliography 


Som Mecuanics. By D. P. Krynine. 
Hill Book Co., New York and London, I! 
451 pp., illus., diagrs., charts, tables, 9 X 6” 
cloth, $5. 

This book presents the principles used in th 
design, construction, and maintenance of founds 
tions of structures and structures made of cart 
material. Engineering applications of the 

rinciples are discussed; field and laboratory « 
investigations are described; and the settleme 
of structures—its causes, prevention, and damag 

are considered. The physical properties of = 
materials are studied, and many important 
ceptions and principles, such as idealized earth 
masses and continuity of strains, are fully det 
with. Problems and references accompany a0 
chapter 


TABLEs or Stns, Cosine 


TEGRALS. Vol. 2. Prepared by the Peis 
Works Agency, Work Projects Adminstrate 
for the City of New York; conducted under 
sponsorship of, and for sale by, the Natveu 
Bureau of Standards, Washington, D.C, * 
225 pp., tables, 11 < 8 in., cloth, $2; adv" 
payment required 
The functions indicated are tabulated 
volume over the range between 0 and 10 at ste 
vals of 0.001 Differences have been iste 
urposes of interpolation, although for the = 
rom 0 to 2, Vol. I should be consulted for greats 
accuracy in this respect. Several supplemes* 
tables and various reference lists are include? 


Pt. 2 Historica: 


TexTsoox or GEOLOGY, 
ology, 4ed. By C. Schuchert and 
bar. 4 ed., largely rewritten. Jobo Wiles 
Sons, New York, 1941. 544 pp.., illus hagr 
charts, maps, tables, 9 X 6 in., cloth $- i. 
As in previous editions, the history of th & 

logic changes on the earth is presentec or = 

logically. A prologue of several chapte® * 

sents basic conceptions for interpreting se™ 

records, and the whole subject is treate¢®" 
ple manner for the beginning student oan 
to take account of new facts the subject 

has been considerably revised. 
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emer- 

gency exists! You 

have been called upon to 

“keep your wheels turn- Hi 

ing”—and production at 

; its peak. A water shortage, or failure 

would play havoc with your program. 

Save time, worry and possible shut down 

by putting in your own Well Water 
System. 

Select the most dependable system 
made. That means Layne. Select it for its 
proven reputation of highest efficiency 
unquestionable quality and outstanding 
engineering features. Select a Layne Well 
Water System because the Layne organi- 
Ge zation has the men. equipment and skill 
to do the job complete and right. in the 
shortest possible time—anywhere in the 
United States or pessessions. 

Layne Engineers will cooperate gladly 
in making a survey of your water supply 
needs. They are qualified specialists in 
r Well Water Supply problems. and will 
collaborate with you. your engineer or 


plant superintendent. There is no obliga- 
tion. 
~ “For Defense” is a new bulletin just 
’ issued which pictures and lists defense 


work completed for air fields, army 
camps, munition plants, etc., by Layne. It 


is free. Address 


LAYNE & BOWLER. INC. 
Memphis. Tenn. 


LAYNE 
| PUMPS & WELL 
WATER SYSTEMS 


AFFILIATED COMPANIES 


Layne-Arkansas Co. 
Layne-Atiantic Co. 


t, Ark. 
Nortotk, Va. 


Layne-Centrat Co. empnis, Tenn. 
Layne-Northern Co. Mishawaka, ind 
Layne-Lovisiana Co... Lake Chartes, La 


Layne-New York Co. 
Layne-Northwest Co. 
Layne-Onio Co. 


Milwaukee, Wis. 
Columbus, Ohio. 
> Layne-Texas Co. Houston, Texas. 
Layne-Western Co. Kansas City, Mo. 

Layne-Western Co. of Minnesota Minneapotis, Minn. 
Layne-Bowler New Engtand Corp. Boston, Mass. 
international Water Ontario, Can. 
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Current Periodical Literature 


Abstracts of Magazine Articles on Cwil Engineering Subject 


Selected items for the current Civil Engineering Group of the Engineering 


Index Service, 29 West 39th Street, New York, N.% 
is on file in the Engineering Societies Library. 


Every article indexe4 
Photoprints will be sup. 


plied by this library at the cost of reproduction, 25 cents per page to mem. 
bers of the Founder Societies (30 cents to all others), plus postage. 


CITY AND REGIONAL PLANNING 

Crry Influencia do factor helio- 
termico na urbanizacao, A. Fernandes and P. 
Bravo. Ordem dos Engenheiros—Boletim, vol. 4, 
no. 47, Nov. 1940, pp. 407-427. Influence of 
factor of solar heat on planning of cities and 
towns; mathematical discussion. 


Function tn Government. For More Effec- 
tive Urban Planning. Am. City, vol. 56, no. 5, 
May 1941, pp. 43-44. Abstract of findings and 
conclusions from new book, Planning Function in 
Urban Government, by R. A. Walker. 


Lonpon, ENGLAND. ondon of Future, W. H. 
Ansell. Roy. Soc. Arts—J., vol. 89, no. 4585, 
Apr. 18, 1941, pp. 316-327, (discussion) 327-333 
Discussion on replanning of London; author 
recommends not a new London, but vastly im- 
proved old London, retaining every architectural 
treasure together with modern contribution which 
present opportunity has made possible; Lon- 
don’s faults; slums and industrial areas; replan- 
ning commercial areas; city churches; archi- 
tectural treatment 


Zontnc. How Much Commercial Area Should 
Be Provided for in Zoning Ordinances? H 
Bartholomew. Planners’ J., vol. 7, no. 1, Jan— 
Mar. 1941, pp. 20-24, (discussion) 25-30. Re- 
view of zoning practice in Middle West munici- 
palities, particularly in Evanston, Ill.; compari- 
son of zoned and developed commercial frontage 
by districts. 


CIVIL ENGINEERING 

Geornysics. Exploration Geophysics. J. J. 
Jakosky. Can. Min. J., vol. 62, nos. 4 and 5, 
April 1941, pp. 239-242, and May, pp. 309-313. 
April Economics of petroleum geophysics; 
comparison of wells located with and without tech- 
nical evidence; geophysical methods in mining. 
May Metallic and non-metallic bedded de- 
posits; miscellaneous non-metallic deposits; 
choice of methods; geophysical methods in civil 
engineering; examination and location of dam 
sites; reservoir sites; highway engineering 
Bibliography. 


DAMS 


Austrauia. Construction of Barrages River, 
Murray Mouth, South Australia. Common- 
wealth Engr., vol. 28, no. 6, Jan. 1, 1941, pp. 181- 
184. Features of five new diversion barrages, 
founded on piles, ranging in length from 800 to 
12,000 ft. 


Eartsa, Cororapo. Vallecito Dam Near Com- 
pletion. Western Construction News, vol. 16, no. 
4, Apr. 1941, pp. 111-112. Progress report on 
construction af Valiecito earth-fill dam across 
Pine River in Colorado, having maximum height 
of 129 ft and crest length of 4,000 ft; two-stage 
river diversion program; combining of outlet 
works and spillway 300 ft below dam; foundation 
conditions; embankment; outlet works; major 
items of construction equipment. 


Earts, Wasuincton. Roofing Mud Moun- 
tain Dam. Western Construction News, vol. 16, 
no. 4, Apr. 1941, pp. 105-107. Construction of 
adjustable canvas test, measuring 280 ft in length 
by 196 ft at its widest point, designed to allow 
strict control of water content of earth core of 
Mud Mountain Dam in canyon of White River, 
near Enumclaw, Wash. 


Iraty. Waterworks Practice in Italy, D. G. 
Davies. Water & Water Eng., vol. 43, no. 538, 
Apr. 1941, pp. 116-119. Description of several 
Italian dams representing various types of con- 
struction; discussion of possibility of destruction 
of dams by aerial bombing. Bibliography. 


Reservorrs, Lintnc. Construction of Earth 
Reservoir Embankments with Road Oil Linings, 
D. A. Blackburn. Am. Water Works Assn.—J., 
vol. 33, no. 5, May 1941, pp. 876-882. - + 
ence of Water Department of Pasadena, Calif., in 
using road oil in construction of fill on interior of 
reservoir embankments back of regular concrete 
slab lining; cut-and-fill procedure; completion of 
construction 

Street. Steel Dams,R.T.Logeman. Western 


Soc. Engrs.—J., vol. 45, no. 6, Dec. 1940, pp. 313- 
317. Outline of originally modified design of but- 


tressed steel dams with facing plates curved », 
and down instead of across dam: comparatiy: 
economy of concrete gravity, steel-faced earth 
and all-steel types of dams 


Wipentnc. Dam Bridge Widened Over Spr 
way. Roads & Streets, vol. 84, no. 4, Apr. 194) 
pp. 37-39. Method and equipment used 
widening highway U.S. 89 crossing Jackson Lake 
Dam at Moran, Wyo., 222 ft long; home rad 
ators used to keep work at 50 deg until hardens 


FLOW @F FLUIDS 


Pires. Construction Design Chart—Lx1) 
Flow of Water in Concrete Pipe, J. R. Grifith 
Western Construction News, vol. 16, no, 4 Ape 
1941, p. 118 Construction of alinement char: 
based on Scobey formula, for computing flow of 
water in concrete pipe; numerical examples 


FOUNDATIONS 


Carssons, Steer. Caisson of Novel Desgr 
Used for Repairing Submerged Concrete Eng 
News-Rec., vol. 126, no. 19, May 8, 1941, pp. 758 
759 Principles of design and operation of ste 
caisson for use in making repairs to baffle piers on 
downstream apron of Bonneville Dam, recently 
built and launched at Portland and towed up 
Columbia River to dam; caisson is made of struc 
tural steel, sheathed with steel plates, and weighs 
200 tons. 


Cray. Der Geschiebemergel als Baugrund 
H. Kahl, J. Mauz,and F. Neumann. Baeuiechsit 
vol. 19, no. 10/11, Mar. 7, 1941, pp. 113-115 
Study of characteristics and results of tests of 
boulder-clay soil prevalent in northern Germany 
with special reference to its suitability as founda 
tion material. 


Design of Spread Footings, | F 
Eng. J., vol. 24, no. 1, Jan. 1M! 
pp 10-14 Mathematical discussion of theory 

rational design of spread footings; phenomenos 
and causes of settlement; proportioning of foot 
ings; loading tests of bearing capacity 


Drivers, Inpoor. “Dwarf” Pile Dnvers 
Operate with Low Headroom Inside Buildis; 
Construction Methods, vol. 23, no. 4, Apr. 1941, pr 
68-69 and 118-119. Description of “dwar 
pile-driving rig, limited by working headroom o/ 
only 9'/: fe within industrial building, to dnve 
more than 700 concrete-filled steel piles to depths 
of from 25 t> 32 ft to support concrete ground Boor 
of motor tr.ck service structure in Long Island 
City, N.Y.; breaking old floor; concrete fil for 
pile casings. 

Soms, Trstinc. Underwater Soil Sample 
Taken by Portable Test Rig, W. H. Jacobsen 
Eng. News-Rec., vol. 126, no. 13, Mar. 27, 1%! 
p. 475. Methods and equipment used in taking 
subaqueous soil samples at bridge sites, develope: 
by bridge department of California Divisos 
Sihaeees details of foundation testing rg 


HYDRAULIC ENGINEERING 

Srmtiways, Mops. Testinc. Model Stud; 
of Spillway for Santee River Dam U.S. Waie 
ways Experiment Station——-Tech. Memo No. 168-1 
Aug. 15, 1940, 66 pp., numerous supp. 
tables, diagrs. Final report on laboratory ‘*® 
of 1 to 36 and 1 to 50 models of sloping-<*' 
Tainter gate spillway for Santee River Dam . 
South Carolina, designed to have length of 3,4 
ft and maximum discharge capacity of 800,000 « 
ft per sec; technique of model testing 


HYDROELECTRIC POWER PLANTS 
Excavation for Parker De= 


CALIFORNIA. 
Power Piant, T. R. Johnson. 
vol. 30, no. 12, Dec. 1940, pp. 337-341. Meron 

on of some 35! 


and equipment used in excavati Rasher 
cu yd of solid rock for foundation of — 
Dam power plant, south of Needles, a 
including four penstock tunnels 27 ft in diamet 
Hypravuic Tursines, Francis. Prasce 
Turbine Installations of Norris and Hiwassee 
Projects, G. R. Rich and J. F —— Mar 
Soc. Mech. Engrs.—Advance Paper, * itt 
31-—Apr. 3, 1941, 10 pp. Hiwassee turbise ~ 
rated output of 80,000 hp at 1% 
lieved to be highest-powerd Francis ins 
eastern United States; Norris ines 
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you want win, 


Ou UE 


FASTER 


PRINT REPRODUCTION OF P.T.M. DRAWING 
Note Solid Background 


Letters by the Thousand say: 


“THE BLUE PRINTS ARE MORE CONTRASTY” 
“P.T.M. MAKES CLEANER BACKGROUND POSITIVE PRINTS” 
“IT TAKES LESS TIME—MAKES BETTER PRINTS” 

“A BETTER PENCIL DRAWING SURFACE” 


— that’s only part of the P.T.M. story 


P.T.M. is speeding up defense production with “faster printing” and many 
other qualities totally unlike any other tracing media in your experience. 
It produces more contrasty, cleaner prints, from a drawing surface that 
takes “ink-like” lines from a hard pencil. It has MAXIMUM transparency 
that won't transfer, a glossy back that means cleaner drawings and no 
“dust clouds” in the blue prints, a 
tough long life that doesn’t weaken PEP-UP 

or discolor with age. It files in less *040,, 
space, with less friction and one roll ra 


VELLUM DRAWING 
Note Mottled Background 


in the size and weight you prefer will 
make you take new pride in your 
speed and the appearance of your 
work. It’s more than a Tracing Med- 
ium—it’s a new experience. Why not 
order a roll of P.T.M. right now? 


BOND DRAWING 
Note Mottled Background 


PHONE OR WRITE YOUR NEAREST POST DEALER 


Stents seorgia Blue Print Co. Houston—Gulf Blue Print Co. 
aes mes A. Head, Inc. Indianapolis—Indianapolis Blue Print & Litho Co. 
ton——-Boston Blue Print Co, Jacksonville—A. R. Cogswell 
— Suttclo Blue Print Co. Kansas City—Western Blue Print Co. 

cago—Frederick Post Co. Knoxville—Sehorn & Kennedy 
ous Horder’s Inc. Los Angeles—Stcationers Corp. Pittsburgh—American Blue Printing Co. 
Cacianati Jueen City Blue Print Co. Memphis—Service Blue Print Co. Portland—J. K. Gill Co. 
no -ity Blue Printing Co. Milwaukee—Frederick Post Co. of Wis. St. Louis—Service Blue Print & Photo Copy Co. 
De. as—The Rush Co. New Orleans—Southern Blue Print Co. Salt Lake City—Salt Lake Blue Print & Supply Co. 
De Gem City Blue Print & Supply Co. New York—John R. Cassell Co., Inc. Seattle—Kuker-Ranken, Inc. 
Donen. = Meininger Co. Reproduction Print Service, Inc. Toledo—Toledo Blue Print & Paper Co. 
a — F tick Post Co. Oklahoma City—The A & E Equipment Co. Tulsa—Triangle Blue Print & Supply Co. 

ayne rt Wayne Blue Print & Supply Co. Omaha—Standard Blue Print Co. Washington, D. C.—R. E. MacMichael 


Fort Worth__Mq estic Reproduction Co. Philadelphia—Philadelphia Blue Print Co. Wichita—City Blue Print Co. 
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LIDGERWOOD 
CABLEWAYS 


Where Electric Current 
is not available as for 
instance, 


This one: 


1225 FT. SPAN 
Handling 4 cu. yd. Buckets 


But we build many 


BIG ONES 
Like this battery of SEVEN 


SHASTA 


DAM 


EST. 1873 


LIDGERWOOD 


MANUFACTURING COMPANY 
ELIZABETH-N-J: 
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identical in physical size with Hiwassee unit and 
have rated output of 66,000 hp at 164-ft head 
considerations affecting selection of machines 
discussed, and principal features of design and 
acceptance testing described 


Quesec. Construction of Hydro-Electric De 
velopment at La Tuque, J. A. McCrory. Eng. J., 
vol. 24, no. 2, Feb. 1941, pp. 54-63 Design 
and construction of 192,000-hp hydroelectric 
development on St. Maurice River at La Tuque 
Quebec, including concrete gravity diversion 
dam 1,337 ft long; preparation of dam founda 
tion; testing of model turbine runners; power 
efficiency curves for runner; diagram of electrical 
layout Before Eng. Inst. Canada 


HYDROLOGY AND METEOROLOGY 

EARTHQUAKE ErrecTs Some Earthquake 
Damage Results, C. C. Huskison Agric. Eng., 
vol. 22, no. 4, Apr. 1941, pp. 149-150. Review 
of damage caused to irrigation canals, drainage 
ditches, roads, and bridges due to severe earth 
quake of May 18, 1940, in Imperial Valley in 
southern California and Yuma Valley in Arizona 
Before Am. Soc. Agric. Engrs 
INLAND WATERWAYS 

Great Lakes. Great Lakes Ports and Water- 
ways, N. Y. DuHamel. Military Engr., vol. 33, 
no. 188, Mar-Apr. 1941, pp. 123-132. Com- 
merce of Great Lakes ports in United States, 
their structures and equipment; breakwaters in 
Great Lakes ports connecting waterways; 
regulation of lake levels; St. Lawrence waterway ; 
lake surveys 


Rivers, Diversion. Construction of Works 
for Diverting Hudson Bay Water Into Great 
Lakes System, T. H. Hogg. Eng. & Contract 
Rec., vol. 54, no. 4, Jan. 22, 1941, pp. 28-30 
and 33. Description of works, costing $5,000,000, 
for diversion of Ogoki River, discharging through 
Albany River into Hudson Bay, into watershed 
of Lake Superior in Canada; features of dams, 
channel improvements, patrol works, etc 


Rivers, IMPROVEMENT. River Training Works, 

L. Harrison. Roy. Engrs. J., vol. 55, Mar. 
1941, pp. 51-60. Principles of construction of 
revetments and guiding works for small rivers 
and creeks with special reference to conditions 
obtained in tropical India. Reprinted from 
Indian Forester, March 1940. 


IRRIGATION 

CANALS, CaLirorNtA. Construction Methods 
and Progress on Coachella Branch of All-Ameri- 
can Canal, J Lawrence Reclamation Era, 
vol. 30, no. 12, Dec. 1940, pp. 335-336. Prog- 
ress report on construction of first 40 miles of 
Coachella branch of All-American Canal in 
southeastern California, including 32 siphons and 
4 automatic spillways. 


Unitrep STATES Reclamation Engineering 
Number. Reclamation Era, vol. 30, no. 7, July 
1940, pp. 189-209. Symposium on irrigation 
engineering work of U.S. Bureau of Reclamation, 
including following articles Reclamation— 
Builder of Nation; Preconstruction-— Project 
Planning; Designs and Specifications; Construc- 
tion, Dams Canals Power Transmission 
Lines; Pumping; Auxiliary Works; Results. 


LAND RECLAMATION AND DRAINAGE 

CONTROLLED DRAINAGE Controlled Drain- 
age, D. H. Harker. Agric. Eng., vol. 22, no. 4 
Apr. 1941, pp. 139-142. Discussion of distinc- 
tion between controlled drainage and subirriga- 
tion; principles of control of removal of hydro- 
static water from soil, with special reference to 
muck lands in Michigan and Indiana Before 
Am. Soc. Agric. Engrs 


MATERIALS TESTING 

STRESSES, MEASUREMENT Anwendung des 
Dehnlinienverfahrens bei Zelluloidmodellen, E 
Siebel, W. Seufert and W. Steurer VDI Zeit, 
vol. 84, no. 46, Nov. 16, 1940, pp. 889-890 
Outline of European and American technique in 
use of brittle coatings for determining stresses in 
celluloid structural models; development of new 
special lacquer coating particularly suitable for 
this technique of stress determination 
PORTS AND MARITIME STRUCTURES 

Prers, Woopen. “‘Sea-Going™’ Locomotive 
Cranes Expedite This Pier Job. Ry. Age, vol. 
110, no. 13, Mar. 29, 1941, pp. 567-569 and 575 
Description of large open-top timber pier erected 
by Baltimore and Ohio Railroad, at Baltimore, 
Md., construction of which was speeded up by 
use of three locomotive cranes; pier is 104 ft wide 
and is about 720 ft long on center line 
ROADS AND STREETS 

Arrport Runways. Remarks Regarding Air- 
ports Runway Surfacings, H. H. Houk. Roads & 
Streets, vol. 84, no. 3, Mar. 1941, pp. 62-63 
General discussion of airport runways by engineer 
of Washington national airport, including ob- 
servations on surfacing elements and pavement 
surface conditions 


Arrports, Construction, Soil Cement Run- 
way for Army Airbase Placed with Enrichment 
in Top Inch. Eng. News-Rec., vol. 126, no. 15, 
Apr. 10, 1941, pp. 531-533. Construction of 
soil cement runway at Westover Field, Northeast 
Army Air Base, Chicopee Falls, Mass., using 10% 
of portland cement well mixed for 6-in. depth and 


Vou. Me, 


surface enriched by additional cement in 

inch; heavy duty field cultivators and harroe, 
rotary tillers, sheepsfoot and tandem ry lers — 
bituminous distributor for application of hen 
constituted principal equipment 


stabilitaet des schnellfahrenden Kraftwages 
Huber Deutsche Kraftfahrtforschun, no 
1940, pp. 18-64 Behavior of autom »biles on 
ning at high speed on curves, under various ¢,, 
ditions; results of wind tunnel and other et 0 
determine lateral forces and moments of gir ». 
ground forces; purpose of investigation was 
velopment of automobile design which ey 
maintain its direction and stability even again 
heavy lateral winds ~ 


HIGHWAY ENGINEERING. Lessons for 
R. M. Smith. Roads & Bridges, vol. 79 1." 
Mar. 1941, pp. 70, 72, and 90. Review of bis 
way engineering practice of Germany, Italy Ms 
Great Britain, drawing lessons for highway 4, 
velopment in Canada; principles behind Germ, 
roads Italian highway developments ree 
problems in England military use of road 
methods of financing roads. Before 1941 ano. 
convention of Ontario Good Road Association 


HIGHWAY ENGINEERING, UNITED Srarn 
Facing Highway Future. Better Roads, yo) 
no. I, Jan. 1941, pp. 17-20 and 39-44 «s, 
posium reviewing problems of highway engine. 
ing in United States for next decade, includis 


following Planning Will Fix Road Police 
T. H® MacDonald; How Fast Is Motor 
Growing?, H. Gray; Uniform Regulatic. 


Prime Need, T. R. Agg; Highways in Our To, 
Economy, C. M. Upham; Road Needs 4» 
Better Known, R. E. Singer; Problems of w, 
and Means, R. W. Crum; Facilitating Pyry, 
Traffic Flow, S. J. Williams; Consider Patt, 
of Land Use, H. R. Pomeroy; Guard Capit 
Investment, R. H. Baldock; Plan for Need 

Traffic, H. S. Simpson; Must Restore Py 

Participation, J. A. Long; Study Entire Ru 
Picture, H. C. Bradshaw; and Counties Confro: 
Major Problems, L. V. Belknap 


HiGHway Systems, MISSISSIPPI. Rebuilding 
Coastal Route in Mississippi, G. W. Thomps« 
Roads & Streets, vol. 84, no. 3, Mar. 1941, » 
54, 56, 58, and 60. Methods and equipment ux 
in reconstruction of 20-year-old, 20-ft wide [' < 
Route 90 in Harrison County, Miss., convertin 
it into modern dual-lane highway; work pr 
liminary to reconstruction; highway design w 
construction features 


Hicuway Systems, UNrrep StTares. Bostos 
Washington Superhighway Eng News-Re 
vol. 126, no. 15, Apr. 10, 1941, pp. 550-5) 
Discussion on preliminary work for constructios 
of 405-mile toll superhighway from Boston : 
Washington at cost of $253,000,000 


NATIONAL Derense, CAMOUFLAGE. Camo 


229-231 Review of methods of camoufagin 
using colored cements; mixing and using cemes 
paint; using colored cement for camouflapx 
concrete surfaced road. Bibliography 


NATIONAL Derense. Elements of Hil! Ro 
Making, L. F. R. Kenyon. Roy Eny 
vol. 55, Mar. 1941, pp. 31-44. Non-techns 
discussion of design and construction of ter 
porary military roads in hilly topography 
semi-developed countries, including constructor 
of temporary bridges. 


NATIONAL Derense. Fighting Mud at Cam 
Wallace. Eng. News-Rec., vol. 126, no | 
Apr. 10, 1941, pp. 544-546. Use of seven mulher 
beard feet of planking for corduroy roads 
flooded muddy sites of Camp Wallace, at Hitch 
cock, Tex.; drainage and flood protection, ™ 
and timber road access 


Roap MaArTertacs, Soms. Effect of Grady 
and Admixtures, J. B. Garneau and C. E. Beas 
Roads & Streets, vol. 84, no. 3, Mar. 1% 
64, 67-68, 70, 72, 74, 76, 78, and 80. Result 
Canadian experimental study of soi! base cou 
mixtures, with special reference to mite 
aspects of highway construction; studies 
variable gradations; examples of calculation 
plasticity index; types of soil stabilsates 
testing procedures; effect of admixture 09 « 
pressive strength; effect of grading on 
water absorption; effect of calcium chlonde 
total water absorption 


Sous, Erosion. Erosion Control 
Road Upkeep, C. C. Tevis. Eng Vews-R 
vol. 126, no. 9, Feb. 27, 1941, pp.» 
Study of costs of highway maintenance demos 
@rating economy of erosion contro! imciucls 
channelization, slope retards, and planting 
vegetation; construction provisions that ree™ 
erosion; erosion control in cuts; fill and shoalte 
protection; maintenance costs due to ero” 


New 
Sor.s, EROSION Headwater Highways 
Forest Menace, B. Frank. J. Forestry, ‘ 


no. 3, Mar. 1941, pp. 201-296. Discuss ' 
effect of headwater highways on 
erosion, particularly in forested are 
liography. 
bi 
STABILIZATION. Bituminous Soi! 


W. L. Campbell. Roy. Engrs =, 
1941, pp. 89-103, supp plate Princif 
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road bases in bituminous ma- 
— on of bituminous stabilizer; water 
a owed t frost resistance; methods of 
.ding. and consolidation; potentiali- 
‘abilization; determination of bear- 
by cone penetrometer; elutriation 

st 
srapmizaTton. Soil Technology in Modern 
fighway Construction, N W. McLeod. Roads 
Bridges. vol. 79, no. 3, Mar. 1941, pp. 28 and 
11 {pplication of recent advances in soil 


modern highway construction; 
i) classification fundamentals of soil drainage; 
of subgrade construction; funda- 
base course construction and wearing 
faces; use of asphalt in base course stabiliza- 
on effect of bitumen in reducing moisture 
hsorption of mechanically stabilized base course 


echnology to 


rinciples 
nentals ol 


mixtures 

Stabilization with Asphaltic 
mulsions, J. R. Roberts Roads & Bridges, 
» 7 no. 3, Mar. 1941, pp. 33 and 96-99 
‘dvantages of road stabilization with asphaltic 
: construction procedure; mechanically 


STABILIZATION 


mulsions 
tabilized bases; macadam bases; pre-mixes and 
ad mixes, low-cost surfaces; double surface 
reatments, armor coats; dense-graded surfaces; 
treads: gravel road mixes 


sra~parvs. California Revises Its Standard 
specifications for Highway and Bridge Work 
Festern Construction News, vol. 16, no. 3, Mar. 
M1, pp. 82-84 and 97 Revised specifications 
1 seal coats, road and plant mix surfacing, pave- 
nents. concrete and timber structures 


SrreetT LIGHTING War 
Lighting. Gas J., vol. 232, no. 4048, 
ce 18, 1940, pp. 514-516. Study of funda- 
nental requirements; behavior of eye in weak 
ight, visual sensitivity at low levels of illumina- 
From Illum. Eng. Soc 


Time Wartime 


“treet 


ion, applications 


Widening of Shoulders on Main 
lighways, E. H. Lockridge. Pub. Works, vol. 
> no. 1, Jan. 1941, pp. 16-18. Methods de- 
yped by Indiana State Highway Commission 
© widening of shoulders of main highways for 
irpose of providing turnouts and storage space. 
<EWERAGE AND SEWAGE DISPOSAL 
ActrvaTep StupGs. Suspended Solids Balance 
Purification of Sewage by Activated Sludge, C. 
imb Surveyor, vol. 98, nos. 2548 and 2549, 
Nov. 22, 1940, pp. 256-257, (discussion) Nov 
4. pp. 274-27 Results of experimental study 
t sewage works of Halifax, England, of quantita- 
» relation between suspended, colloidal, and 


WIDENING 


pseudo-colloidal matter im tank effluent and 
ccess activated sludge, formed from such 
fluent by bio-aeration or bio-filtration. Before 


40 annual meeting of North-Eastern Branch of 
stitute of Sewage Purification 


MILITtaRy SANITATION Quarter- 
Instructions and Standards for 
amps, Cantonments and Air Fields. Pub. 
Yorks, vol. 72, no. 1, Jan. 1941, pp. 33-34 
aformation and instructions for constructing 
juartermasters and engineers in connection with 
water supply, sewerage, drainage, and roadways 


LAMPS 
naster Corps 


Cuemicat Process. Chemical Coagulation of 
sewage XII--Iron Salts and Lime, Ww 
vhm Sewage Works J., vol. 13, no. 2, Mar 
41, pp. 239-248. Results of experimental 


aboratory study of relative effectiveness of proc- 
esses of chemical treatment of sewage employing 
ron salts Bibliography 

CHLORINATION Variations in Chlorine De- 
mand of Buffalo Sewage, G. E. Symons, R. W 
“mpson, and S R. Kin. Sewage Works J., vol. 
mo. 2, Mar 1941, pp. 249-264. Analysis of 
ata collected in 27 months of sewage chlorination 
tudies which were inaugurated with beginning 
Sewage treatment at Buffalo; variation in 
hiorme demand with sewage temperature; 
hourly variations in chlorine demand by seasons; 
ect of storm flows on chlorine demand of raw 


ewage effects of industrial peak loads on 
hlorine demand of raw sewage. Bibliography. 
Detroit, Micn. Public Health Aspects of 


“ewage Treatment in Detroit, W. M 
and \. B. Morrill. Sewage Works J., vol. 13, 
o 2, Mar 1941, pp. 265-269. Review of 
wage disposal processes practiced in sewage 
‘sposal plant of Detroit, Mich., where diluting 


‘ream flow is 300 times greater than average 
ewage flow 


Wallace 


Disposat 


=a PLANTS, EQUIPMENT Automatic 
“* Aecording Controls Sludge Filtration, A. J 
Deck and |. M. Johnson Sewage Works Eng. = 
eae. Saniiation, vol. 12, no. 3, Mar. 1941, PP 


6, -169 Re 


; port on experiments on automatic 
| recording 


carried out at Southwest Sewage 
reatment Works of Chicago, Ill; sketch show- 


of automatic pH recorder and pro- 
oning controls; description of immersion- 
ype glass-electrode assembly 
Disposa: 
BAL LANTS, Grit CHAMBERS. Design 
Fate perati n of Grit Chambers, A. E. Berry. 
ee. vol. 79. no Jan. 1941, Ppp. 
Principles of design and 
_~ me nt chambers for sewage disposal 
of grit importance of grit removal; 
erit chamber design in Canada: 


‘mentation; regulation of velocity; 
“ocruies; methods for washing and 
| Canadian sewage disposal plants. 
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KNGINEERING for 25 


“Here's the first drawing I ever 
made on this job! Drew it twenty 
years ago on a piece of Arkwright 
Tracing Cloth. Just out of curiosity 
we ran it through the blue printer 
the other day, and the prints we got 
were as clean and ‘snappy’ as you'd 
get from a brand new tracing!” 

What this man did out of curiosity 
—you may have to do! Make sure 
now your important drawings can’t 


INDUSTRIAL WASTE Pre-Treatment of Trade 


Effluents. Surveyor, vol. 98, nos. 2545 and 2546, 
Nov. 1, 1940, pp. 209-212 and Nov. 8, pp. 225 


227. Abstract of symposium and discussion 
before British Institute of Sewage Purification; 
nature of preliminary treatment; guiding prin 
ciples; recovery of chromate; neutralization of 
acid wastes; iron sludge; cyanide wastes; effect 
of metallic wastes on sludge treatment; oi! and 
grease wastes; limitation of constituents; 
elimination of avoidable waste; classification of 
trade effluents; gas liquors; need for standardized 
procedure. 


Muurrary Camps, Sewace Diseosar. Sewage 
Treatment Plants for National Defense Projects 
Pub. Works, vol. 72, no. 2, Feb. 1941, pp. 9-10 and 
39-41. Condensed version of report on sewage 
treatment plants prepared by Metcalf & Eddy 
and Greeley & Hansen and issued by Engineering 
Branch, Construction Division, Office of Quarter 
master General; typical layout of sewage treat 
ment plant for national defense project; list of 
sewage treatment plants as installed in major 
cantonments; sewage quantities and characteris 
tics; bases of design or plant loadings; indicated 
costs; scum handling; comments on equipment; 
filter fly control 


THE FIRST DRAWING | EVER MADE... 
GOOD AS NEW TODAY, THANKS TO ARKWRIGHT! 


Be sure to get your copy of our new catalog — free on request! 


be destroyed by tracing cloth that 
turns brittle and opaque with age. 
Specify Arkwright Tracing Cloths! 
You'll get a tracing cloth that is 
clean, highly transparent, free from 
imperfections, thin yet strong — with 
a surface the way you like it. You'll 
find one of the four Arkwright 
brands is just right for you! 
Arkwright Finishing Company, 
Providence, Rhode Island. 


TRACING CLOTHS 


Clock and 
Pub. Works 
1941, pp. 20-22 and 36 
Results of experimental study of effect of time 
of day, week, or month on catch samples and 
how to allow for them in analyzing sewage and 
effluents 


Calendar, 
Crohen 


Sewace ANALYSIS 
Sewage Samples, W. F 
vol. 72, no. 1, Jan 


Sewace Disposat, Evrore Sewage Treat 
ment Abroad Affected by War and Economic 
Conditions, G. Ornstein. Sewage Works Eng. & 
Mun. Sanitation, vol. 14, no. 3, Mar. 1941, pp 
163-166. Effect of war and economic stress on 
sewage disposal in Europe, utilization of sewage 
and its by-products for growth of food, fish 
etc.; economy of sewage treatment and preserva 
tion of stream purity in England and Germany; 


chemical precipitation of highly concentrated 
sewages and industrial wastes by recovery of 
coagulants; activated sludge in Holland; in 


dustrial wastes in Germany 

Sewers, Deposits Slopes of Sewers, and 
Deposits Therein. Sewage Works Eng. & Mun 
Sanitation, vol. 12, no. 3, Mar. 1941, pp. 182 
183. Discussion by sewage disposal plant 
operators on trouble from deposits in sewers at 
tributed to flat slopes and low velocities; mini- 
mum slope advisable on 8, 12, and 15-in. sewer 
pipe in order to prevent objectionable deposits. 
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26 Civi 


“ Dis is de best job I'se had yet i just mixes 
rf that while powder and dem little red pumps 
fidget Chior-O-Feeders) does all the work.” 


“Hurry-up” Sterilization of 
New Laid Mains at U. S. Army Bases 


Tackling the job of sterilizing 31.8 
miles of main at Camp Joseph T 
Robinson, Arkansas, ranging in 
size from 6” to 16” and doing it in 
a hurry is no small undertaking. 
Yet, it was completed in 56'% days 
—using Midget Chlor-O-Feeders 
pumping strong hypo solution into 
the new mains. 


/Proportioneers% Chemical 

eeders are being installed every 
day for water purification sewage 
sterilization, emergency chlorina- 
tion, and sterilization of newly laid 
mains. 


Write for complete information. 


% PROPORTIONEERS, INC. % 


“Chemical Feeder Headquarters” 
14 Codding St. Providence, R. |. 


HOISTS 


FOR CONSTRUCTION 
PROJECTS IN GENERAL 


Concrete Placing Steel erection 


Industrial Requirements 
ng * Mining and 
ARINE OPERATIONS 


SINCE 1873 


LIDGERWOOD 


Standard for 
Excellence and Duty 


| WE ARE PREPARED | 


for Production and Service 


LIDGERWOOD 


MANUFACTURING COMPANY 


ELIZABETH-N-J- 


Stvper. Dewatering of by Vacuum 
Filtration, L. W. Van Kleeck Werks, vet 

72, no. 2, Feb. 1941, pp. 14 ie and 358- 39 
Discussion of methods and equipment for re- 
moving excess moisture from sewage sludge by 
means of vacuum filtration; description of filters; 
operation of filters: disposal of filter cake; con- 
trol of filtration; design considerations in filtra- 
tion of primary sludges; major factors affecting 
successful filtration. 


SLUDGE Heat Treatment as Aid to Sludge 
Dewatering—-Ten Months’ Full-Scale Operation, 
C. Lumb Surveyor, vol. 98, nos. 2550 and 2551, 
Dec. 6, 1940, pp. 287-291, (discussion) Dec. 13, 
pp. 308-312. Features and results of 10 months’ 
operation of sewage sludge dewatering plant of 
Halifax, England, designed to deal with 25,000 
gal of raw sludge, containing approximately 5:1 
by weight of dry humus to activated sludge 
solids; heat interchanger; capital cost; analysis 
of sludges; thermal efficiency, steam consump- 
tion, and heat recovery; disposal of liquor; 
analysis of liquor; cost of operation 


Saddlebags on Tractor 
Expedite Sludge Removal. Eng. News-Rec., vol 
125, no. 23, Dec. 5, 1940, p. 745. Selection of 
method of transporting sludge from drying beds 
of sewage treatment plant of Aurora, IIl., Sanitary 
District; description of sludge handling tractor 
with side bins of 3-cu yd capacity that can be 
opened by means of hinge and lever arrangement 
to facilitate discharging 


Stupce HANDLING 


Water Natural Purification of 
River Muds and Pollutional Sediments—I, 
M. Fair, E. W. Moore, and A. Thomas, Jr. 
Sewage Works J., vol. 13, no. 2, Mar. 1941, pp. 
270-307. First of series of articles on processes 
of natural purification by which river muds and 
pollutional sediments are stabilized, and effects 
of this purification upon supernatant water; 
composition of river muds and pollutional sedi- 
ments; benthal decomposition; mathematical 
formulation of progress of decomposition; con- 
solidation of deposits; upward diffusion of oxidiz- 
able substances. Bibliography 
STRUCTURAL ENGINEERING 

Beams, CONCRETE Construction Design 
Chart—-LXIII. Concrete Beams in Tension, J. 
R. Griffith, Western Construction News, vol. 16, 
no. 3, Mar. 1941, p. 89. Construction of aline- 
ment chart for design of concrete beams re- 
inforced for tension; numerical example 


BUILDING MATERIALS, CONSERVATION. Werks- 
toffeinsparung im Industriebau, K. Schaechterle. 
VDI Zeit., vol. 84, no. 46, Nov. 16, 1940, pp. 891- 
895. Review of recent German practice in 
saving of structural materials, particularly steel; 
substitution of structural aluminum and _ re- 
inforced concrete for steel; saving of materials 
through standardization; economic structural 


members; economic structural types for saving 
steel and concrete 

Cotumns, Columns Subject to 
Uniformly Distributed Transverse wads— 


Illustrating New Method of Column Analysis, J. 
A. Van den Broek. Eng. J. vol. 24, no. 3, Mar. 
1941, pp. 115-120 Theoretical mathematical 
discussion of new method of column analysis, 
applicable to pin-ended column with uniform E 
and I, having at least one axis of symmetry and 
loaded transversely with uniformly distributed 
load in direction coincident with axis of sym- 
metry 
Framep Structures, Steer. Rigi 

Portal Frames, J. C. MacKain. Welder, vol fs 
no. 76, Sept.-Oct. 1940, pp. 133-135. Remarks 
pointed out that rigid frame construction has 
distinct advantages over that of roof truss type 
in cleanliness, cost of maintenance, lighting, 
rigidity, cost of foundations, and architectural! 
treatment; some sketches of various types of 
rigid frames suitable for different kinds of build- 
ings are shown 


Grepers, Weipep STEEL 
with Inclined Stiffeners, C. D. 
Antoni and J. B. Reynolds. Welding J., vol. 
20, no. 4, Apr. 1941, pp. 170-s-182-s. Girders 
having vertical stiffeners at panel points and 
diagonally placed stiffeners, placed in direction 
of compressive stresses in web, are more efficient 
than girders having vertical stiffeners only; 
economy is particularly worth while for long 
girders over 80 ft in span; fabrication costs com- 
pared to old method are neither raised nor 
lowered Bibliography Before Am. Welding 
Soc 
SURVEYING 

Bencn MARKS 


Welded Girders 
Jensen, C. M. 


Reinforced Concrete Piles for 
New Orleans Benchmarks, E. N. Bowling. Eng 
News-Rec., vol. 126, no. 13, Mar. 27, 1941, p 
493 Establishment of benchmarks at New 
Orleans, La., on square 25-ft long reinforced 
concrete piles, surmounted with standard man- 
hole frames and covers 
TUNNELS 

Construction. Neuere Anwendung der Un- 
terfangungsbauweise im Tunnel-und Stollenba, 
K. Wiedemann Mitteilungen aus dem Gebiete 
des Wasserbaues und der Baugrundforschung, no 
12, 1940, 32 pp Principles and details of con- 
struction of tunnels by so-called Belgian methods; 
advantages and disadvantages of methods; 
recent improvements of Belgian methods; field 
of its application 


ENGINEERING for July 1947 


Vou, 


CONSTRUCTION, SURVEVING. Cont 
vide Tunnel M. J. Greer 
Era, vol. 31, no. 1, Jan. 1941 pp. 14 
cussion of surveying method« used 
ensure that two opposite headings of 13 mile - 
tunnel beneath Continental Divide in Colored’ 
should meet in grade and in alinement 


RarLroap, Lintnc. “Umbrella” 
Wet Condition in Erie Tunnel. 
Maintenance, vol. 37, no. 4, Apr. 194] pp 4, 
275 Expedient employed by Erie Railroad rf 
Otisville tunnel, involving inner lining of hes. 
crete, to carry leakage to drains at bench walls 


VEHICULAR, SUBAQUEBOUS. Die neven Unte- 
wassertunnel unter dem Mersey-Fluss bei Liv - 
pool und unter der Maas bei Rotterdam H 
Proetel VDI Zeit., vol. 84, no. 48 Nov. 3 
1940, pp. 932-938. Description and report 
construction of Mersey River vehicular tunne - 
Liverpool, England, and of subaqueous vehicul . 
tunnel under Meuse River at Rotterdam Nether. 
lands; lighting and ventilating provisions 


Water Suprry, Concrete Tunne 
Concrete Car Design, K. G. Wilkes Westers 
News, vol. 16, no. 3, Mar 1941. py 
87- Design of special four compart ment vd 
car a to transport concrete, in limited at 
for lining short sections of Mono Craters tun: 
on L a Angeles aqueduct; cost of welded car Was 


$41.40 


Water Svuprty, Construction Delaware 
River Water Supply Gen. Contractors Assn 
Bul., vol. 32, Mar. 1941, pp. 57-60. Prog 
ress report on construction of Rondout West 
Branch tunnel of Delaware River Water Supply 
for New York City through Rondout Valley at 
Wawarsing; exploration by core borings: « 
ploration and advance by drifts; finished tunne 
diameter will be 13 ft 6 in. within concrete 
combating water inflow by grouting and other 
means 


WATER PIPE LINES 


Cement Linep. Cement a of Pipe Cor 
rects Bad Water Troubles, R. Esty. Am 
City, vol. 56, no. 4, Apr. 1941, pp * 62 and & 
Methods used in cement lining 3,200 ft of cas: 
iron in Danvers, Mass., for purpose of reducing 
iron and bacteria water; analysis of Danvers 
waters; description of Tate lining machine 


WATER PUMPING PLANTS 


BurraLo, N.Y. Experiences in Pumping 
Water, H. W. Fitzgerald Water Works Fu 
vol. 94, no. 5, Feb. 26, 1941, pp. 232-235. His 
tory of development and operations of water 
pumping plants of Division of Water of Bufalo 

Y., since 1906, now totaling a capacity of 39 
mgd; layout of filter plant, boiler room, and pump 
room of Col. Francis G. Ward pumping station 
protection against flooding. 


WATER TREATMENT 

BRAINTREE, Mass. Complete Treatment of 
Surface Water Supply. Am. City, vol. 56, n0 4 
Apr. 1941, pp. 52-53. Description of new 2 
mgd water works of Braintree, Mass., featuring 
rapid-sand filters; wash-water system, and 
separate industrial supply. 


FILTRATION PLANTS, OrsRation. Filter Plant 
Operating Results at Wheeling, W.Va, N. N 
Wolpert. Water Works Eng., vol. 94, n0 
Feb. 26, 1941, pp. 228-231. Methods of treating 
Ohio River water; analysis of cost of operation 
chemicals used and power consumed; pumping 
costs. 


Water BACTERIOLOGY 
enfermedades infecciosas, Gandolfo 
Ingenieria (Buenos Aires), no. 
Dec. 1940, pp. 1024-1035. Drinking waters anc 
contagious diseases; for medical men, drinking 
water problem reduces itself, in general, to 
securing fresh, clean, odorless, palatable water 
not subject to putrefaction and suitable ‘! 
principal domestic uses; detailed discussion 0 
types of bacteria found in water and t 
pathological effects; purifying effect of ed 
rays, particularly ultra-violet rays 


WATER WORKS ENGINEERING 


NaTIONAL Derense, WATER SUPPLY 
Reserve of Repair Parts to Aid National eon 


de bebida 


Large 


Water Works Eng., vol. 94, no. 5, Feb. 26, 1%" 
pp. 246, 249-250, and 252. Summary of opin: 
7 works superintendents for or agains 


nearby communities pooling their resour: A 
repair and replacement parts and units for p 
motion of national defense 


Ontar10. Problems Involved in 
Water Supply, M. T. Gray 
vol. 79, no. 2, Feb. 1941, pp. 11-15 ane 

of villagt 


Design and construction of water works 
of West Lorne, Elgin County, Unterte 
ake | 


tion 1,000), deriving its supply from 
location of filtration plant; descript ion of 
and pumphouse; details of treatm L -- 
pumping and distribution; cost o! wale an 
including distribution system, 1s about 9! 
Operation. Reducing Unaccoun ted for 


O. Thomas. Pub. Works, vol 
Feb. 1941, pp. 21-22, 24, and 
measures taken at Hope, Ark. (populatio 
for reducing unusually large amour” of tota 
counted for water from 40% to -' © 


consumption. 
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Literature Available 


prreminous Mixer—''Versatility” is 
che title of a booklet issued by the Barber- 
Greene Co. Aurora, Til. It shows the 
chree basic set-ups of; Travel Plant for 
Low Cost Road Mix; Central Plants for 
Intermediate” Type Mixes and with 
Gradation Control for High Type Mixes. 
The correct applications, advantages, and 
imitations of each are thoroughly dis- 
cussed. Request Bulletin No. 8-42. 

BULLDOZERS AND GRADERS—Bucyrus- 
Erie’s new line of hydraulic bullgraders 
and bulldozers for International Trac- 
Tractors is described in their 24-page 
Bulletin No. BGD-6. Photographs, draw- 
ings, diagrams and specifications cover 
construction details, design features, and 
verformance on the Job. Publicity De- 
partment, Bucyrus-Erie Co., South Mil- 
waukee, Wis 


ConcRETE Mixers—The complete line 
of Rex Concrete Mixers from the 3'/;-S 
up to and including the 14-S are described 
and illustrated with complete information 
in their individual features in the new 1941 
atalog of Chain Belt Co., Milwaukee, 
Wis 


CoNCRETE WATERPROOFING—A discus- 
sion of integral waterproofing covers the 
three general types—stearates, calcium 
hloride, and plasticizers—and their char- 
acteristics. Bulletin No. 3-B-1. Medusa 
Portland Cement Co., 1099 Midland Bldg., 
Cleveland, Ohio. 


Diese, ELecrric Sers—The versatility 
of the modern packaged Diesel power 
plant is clearly shown in a booklet about 
Diesel-Electric Sets. In addition to a 
detailed description of the Diesel engine 
and the self-regulating generator, ‘“‘Cater- 
pillar’ has listed, discussed, and photo- 
graphed more than a score of different 
kinds of installations. Dimensions and 
specifications of the company’s eight 
sizes of electric sets are given. Write to 
Caterpillar Tractor Co., Peoria, IIL; 
request Form 6344. 


ELECTRICAL EQuipMENT—A _ 64-page 
1941 revision of the popular “Quick Se- 
lector” Catalog No. 30-000, which simpli- 
fies the selection of electrical equipment for 
any motor, lighting or feeder circuit, is 
announced by Westinghouse Electric and 
Manufacturing Co., Dept. 7-N-20, East 
Pittsburgh, Penna. 


Pumps—Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis., has issued a new compre- 
hensive 40-page Bulletin B-1646, for 
‘very pumping service requiring a high- 
grade single-stage double-suction centri- 
fugal pump. Construction features, pump 
“mensions, normal and special application 
data, Iriction tables, head capacity tables, 
and other data are presented. 


S 
Poo. SaniraTrion—An 8-page 
— on the safeguarding of health in 
Public pools covers Chioramine disinfec- 


mas \oagulation and pH control and the 
undamentals of disinfecting foot baths, 
showers, | 


ker rooms and walkways. 
Foportioneers, Ime., 14 Codding St., 
RJ 
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Announcing 


“COFFERDAMS” 


By Lazarus White and Edmund Astley Prentis, 


the authors of ‘’Underpinning”’ 


The upper Mississippi River Improvement cost $150,000,000 and 
consists of 26 movable dams and locks, each one involving the con- 
struction of at least three large cofferdams. Never before have coffer- 
dams been used on such an extensive scale. 


The authors, as contractors for six years, were directly responsible for 
the design and execution of difficult work in connection with several 
of these Mississippi locks and dams. This book is written to make 
readily accessible to engineers and contractors the knowledge of 
cofferdams gained chiefly on this Mississippi project. 


304 PAGES, ILLUSTRATED 


PRICE $7.50 


Published by 


COLUMBIA UNIVERSITY PRESS 


Box D506 


When you hire men why gamble on 
the ‘best-you-can-get’ from a limited 
local Market? This nation-wide 
non-profit employment service can 
help you to select the right man 
from our files of over 5000 trained 
professional applicants. Corre- 
spondence, references and all ar- 
rangements are handled confiden- 
tially for you. Write to your near- 
est office for complete information. 


engineering societies 


PERSONNEL service 


CHICAGO NEW YORK 
205 W. Wacker Drive 29 W. 39th Street 
DETROIT SAN FRANCISCO 
272 Hotel Statler 57 Post Street 


NEW YORK CITY 


LARGE CAPACITY of this newly 


ENTERPRISE 
GALVANIZING 
COMPANY 


2501 E. Cumberland St., Philadelphia, Pa. 


Ivanizing plant assures 

of defense work will 
not impede our usual prompt atten- 
tion to your normal needs. 

We're prepared—and equipped 
—to handle both with equal re 
and efficiency - and with 
same fidelity to specifications an 
standards for good galvanizing that 
has made ENTERPRISE one of the ; 
largest and best regarded 
galvanizers in the country. 
Prompt shipment vie eny railroad. 

Local delivery by our own trucks 


‘ 
i 


GALVANIZED PRODUCTS FURNISHED 
Regular Suppliers to the Gov't. for over 40 years 
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The LENS 
that assures PRECISION 


For either qualitative or quantitative 
photo-elastic analysis, perfection in the 
projection lens system is of major 
importance. 


In our new model polariscopes of 454° & 644° 
clear aperture, the parallel beam is collected 
by a rear element and condensed through a 
three component lens of the Cooke system. 
In the new larger units (8\{" and 10” aper- 
ture) a four component lens of the Omnar 
system is used. n both cases, the image is 
sharp throughout the fed, free of aberration, 
astigmatiem, and distortion 
Literature of new model polariscope 
now available. 


POLARIZING INSTRUMENT CO. 
630 Fifth Ave., New York, N. Y. 


IMPROVED 
TUNNELING 
PRACTICE 


ORIGINATED 


the solid corner 
flanged plate. 
Designed to elim- 
inate excess ex- 
cavating and con- 
crete. Easy to in- 
stall, using any 
type of tunnel 
driving — and 
made to any ra- 
dius from 3°/; feet 
up. Circular, horseshoe or egg 
shape. 


This is the plate engineers should 
specify in ordinary tunnel or sewer 
jobs. 

Details on the use of this plate 
gladly given. 


The SHEARING & 


: STA 


MOSTOWN 


PING CO. 


Vo. New 


Equipment, Materials, and Methods 


New Developments of Interest, as Reported by Manufacturers 


Fabricated Building Partition 


BUILDING PARTITIONS in which all mate- 
rials, with the exception of plastering sup- 
plies, are designed, fabricated and shipped 
knocked-down as a complete unit, is the 
latest development of the Reynolds 
Metals Co., Richmond, Va. 

The new product, named Reyn-O-Wall, 
is a lightweight partition system, two 
inches thick, for use in the construction 
of non-load bearing walls, and is made of 
two layers of steel-reinforcement securely 
attached to each other, leaving an air 
space between the layers. This hollow 
core is reinforced on both sides with ver- 
tical galvanized steel V-shaped ribs. 
Simplified erection is claimed as an out- 
standing advantage of this new type par- 
tition wall. The prefabricated core sheets 
are self-supporting, requiring no studs, 
and are erected in units extending in one 
piece from floor to ceiling. U-shaped 
anchor clips of galvanized wire are sup- 
plied for firmly securing adjacent core 
sheets together. Reyn-O-Wall is lighter 
in weight than ordinary partitions, is fire- 
resistant, and the hollow core provides 
high sound-deadening value. It is also 
said to provide substantial savings in 
plaster materials. 


New Sound-Level Meter 


A NEW PORTABLE sound-level meter, 
lighter and more compact than any pre- 
vious instrument of this kind, has been 
built by the General Electric Co., Schenec- 
tady, N.Y. It weighs only 19 lb but hasa 
range of 24 to 120 decibels or, roughly, 
from the rustle of leaves to the scream of a 
factory whistle. The new meter may be 
used quickly and conveniently for almost 
any kind of noise study, including traffic 
noise; sound in auditoriums; and noises of 
motors, fans, generators, turbines, bear- 


| ings, gears, and other parts of machinery. 


Essential parts of the device are a micro- 
phone, an amplifier and an indicating in- 
strument. An arm extension protects the 
microphone from sound reflected from the 
case. The amplifier consists of five stages 
which resistance coupled. The 
battery-operated tubes are mounted on a 
shock-proof base, thus reducing errors due 
to vibration. A switch permits the selec- 
tion of one or three ear-weighting net- 
works, 40 decibels, 70 decibels or flat fre- 


| quency response giving the instrument a 


response similar to that of the human ear. 
In field use the instrument is calibrated 
by applying a precision mouth-blown cali- 
brating unit to the microphone. 

It is designed to perform in accordance 
with the recently adopted American Stand- 
ards Association standards for sound level 
meters. The complete instrument, in- 
cluding the microphone and mounting arm, 
calibrating unit and batteries, is contained 
in a carrying case 12*/, in. long, 7*/, in 
wide and 9'/, in. high. 


Richmond’s Calendar 
Is Builders Almanac 


RiIcHMOND Screw ANCHOR Compan 
has for distribution a large size wall ql 
endar which is in reality an “Almanac” for 
engineers and contractors doing concres 
form work. Arranged on the large sheet 
calendar are charts and tables of: 

1. Practical concrete pouring sugges 

tions 

2. Common form lumber data 

3. Wire nail facts; sizes, length, 

strength 

4.= Decimals of a foot for each 4), ig 

up to 12 in. 

5. Weights and areas of reinforcing 

steel 

6. Water-cement ratios 

7. Richmond Ty-Spacing chart giving 

complete information on Ty-Spac 
ing, form lumber, concrete rise per 
hour, etc. 

This Ty-Spacing chart also appear 
on the package labels used on all deliveries 
of Richmond’s form-tying devices. These 
labels give in blueprint style the complete 
data for the most effective handling of the 
job; vertical and horizontal Ty-Spacing 
square feet per Ty; rise of comerete per 
hour in forms at various temperature 
and simple and specific instructions for 
setting up and stripping forms with the 
particular Ty which the package com 
tains. 

This assures the placing of correct tying 
instructions on the job with every Rich 
mond shipment. Another assurance 
the label is the prominently displayed 
statement that Richmond Screw Anchor 
Co. are the sole owners and patentees for 
Richmond Products. 

For copies of the calendar “Almanac” 
write to Richmond Screw Anchor Co, 
816 Liberty Ave., Brooklyn, N_Y. 


Portable Light Plant 


Tue Kato Encrveerine Co. of Mar 
kato, Minn., announces a new four- 
cylinder Katolight Plant, 444A, which 
generates 4,000 watts at 1,800 rpm or 
2,000 watts at 1,200 rpm standard lit 
volt, 60-cycle ac. It is powered with 4 
four-cylinder 14 hp LeRoi air-cooled 
engine. The unit is 42 in. long, 20 
wide, and 29 in. high; net weight > 
proximately 800 Ibs. The 4446, 1,200 
rpm unit weighs about 875 lbs 

This is reported to be an ideal plant for 
stand-by service or continuous duty ap 
plication. Engine is furnished with mag: 
neto and emergency hand crank Two six- 
volt batteries furnish self-crankingeurrem 

Other sizes in 1,800 rpm models rans 
from 240 to 10,000 watts; aga 
models available in sizes 1,500 to 7 


-ailable for all 
Remote control av partes 


watts. 
models, and full automat 
ac models up to 5,000 watts 
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